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EXECUTIVE SUMMARY ... 

A REPORT OF THE EVALUATION OF 

ALSEBRA THROUGH APPLICATIONS , ^ , 

Dr. Jane 0. Swafford, Northenj Michigan University 
^ * - ^ and ■ 

Dt. Henry S. Kepner, Jr., University- of Wisconsin -Milwaukee 
^' ^ Introduction 




^ During the 1976-77 School year, the- National Science^FOrSttda- 
tion (NSF) sp9nsored a field evaluation of the experimental first- ^ 
year algebra ' materials , Algebra Through Applications . These mat^e- 
rials were developed over a -Qjo^ear period by Dr. Zalman Usiskin 

of the Univer;sity Si Chicago under a grant from NSF. m them, 

. \ ^ ' \ 

.the usual ski^s and concepts are developed through' applications 

and modeX«-ifather than from the field properties. The traditjional 
skills associated with first-year algebra are presented with the 
exception of factoring of polynomials, fractional expressiofts and 
simplification, and artificial word problems,. In their place,, 
greater attention is ^iven to operations, linear expressions^ 
sentence solving, and' problems arising from real situations. 
Elementary notions from probability and statistics are iritegrated 
into the course./- The course is designed for the average student 
as a substitute for the traditional first-year algebra course. 
In order to provide for an independent evaluation of these mate- 
rials, a field evalua-feion^ was designed and conducted under ti^e leader 

ship of Dr. Jane Swafford and Dr. Henry Kepner, with the project 

. t 

director serving as a consultant. 

ii 



• ^ * * * . objectives * , • 

The maj or ■ goala £tfr the study were : (1) to evaluate the. . 
materials in 't^pijlcal classroonas whi^ would be representative or 



a biToad spef-trum of t^e nation* a-. schools ; (2) -to evaliiate the' ^. 
extent to which students using #t hie in&terial'^Hinderstand the con- 
cep^s cons^eted'imlque to these materials', as j4eil as understand 
the concepts considered' standard in flrst-y4ar al^gebra when cbto- 
pared to other flrst-ye^r algghra stuiiedts; <3) to evaluate the. 
extent to which student attitudes about the enjoyment' and useful-, 
ness of mathematics are affected ' through ti^e use of these mate-^ 
rials; (4) to evaluate the patent to which .an appJ.lc^io»s appifoach 
helps in solving real-life problems; C5) to evaluate the appfb- 
priateness of the reading level of the materials; and (6) to 
determine the difficulties, If any, of implementing the exfier^- 
mental materials into th^ school curriculum. ' * ^ 

I * • 

I Subjects and Treatments • ^ 

Twenty (20) schools throughout the United States were. selec- 
'tied from volunteer schools pn the basis of a. geographic and commu- 
nity size distribution. "Each school selected^^to^, participate was 
asked to submit tt>e names of two (2) equally capable teachers, 
each of whom would be willing to teach'^the a;jq3erimental materials. 
One of the two teachers "was then selected at random to be the ' 

* ^ 

experimental teacher. Each participating school was also asked 

to provide four comparable -first-year al^ebra^ciasses , of which 

two (2) would be control classes, and two^ (2) would be experimental 

classes. Schools were fu^Rer a^ked, insofar as possible, to 

iil- . . • • 



assign students- randoml/ to these four pl/s^sest S-tudents 'in the ** • 
two classes assigned, to the experimental teacher constit^ited th6' 



experimental population. These were taugh^ usitCg the ^xperimenta 
materials whicJh «fiei?e" provided at no -cost to the sshoofs b;^^:h|H^ 
project. -With the' exception o'f a teacher's, guide, Notes tp the 



Teacher , no' guidance or' in-service wa^ prbvided "to experimental 

' . - ■ • / ■ ' 

teachers. Each control teacher taught, the two control classes 
.."»». 

using whatever first-year"* algebra materials were normally us^d in , 
^ the s'chodl. In all, 2,455 students participated in "the study. 
In the Fall- of 1976, foiir tests were ad4ini^ered*byi the 

* ' / 

teachers to their respective classes. TheSevjfere the Matheinatic^ 
Conqjutation Subtest of the Stanford Achievement Test , the ET& ^ 
Cooperative Mathematics Tes,t : Algebra I, a 25-item Opinion Survey, 
an4. a fs- item Consumer Tept. In the Spriftg of 1977, five tests'* . 
were again administered to all glasses. These were tfefe ETS Coop - . 
erative Mathemg^ics Test : Algebra I, a project-developed First 
Year Algebra Test, a modified Opinion Survey, an Algebra I Ques- 
tionnaire, and a ^hortqped Consumer Test. * . 

In addition to student testing, a site visit was made to . 
each participating school. Tektbook^Evaluation forms were com- • 



pleted by botre control and experimental teachers- and end-of-- 
chapter reports and chapter tests w^re submitted by the ekperimental 
teachers J Finally, a reading level comparison of the experimental 
te^^tbook with two popular commercial first-year algebra textbooks 

* . . 

'was conducted by Dr. Gerald Kulm, Department of Mathematics,. 

»• . 
Purdue University. 
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Resultjs 'and goncluslQn s 

4 

ete ^^ta, 



y fiue to incomislete ^^ta, onljf 8evejnteen^(17) schools were 
te^ain^d in the final achievemen.t analysis. The across-school 
analysis shqwed no significant differance between the two treat-. .-^ 

• * • ♦ / 

ments on the Stanford Arithmetic Teit and ETS. Algebra I Test' 

.adn^Lnistefed,iii»-the Fall and ^g£^n. on tHeae- two tests in the, * 

• * . ' • ^ . •* . 

Spring. School*- by- school anajysis yielded significant differences 

ill favor of the experimental group' in 8 of *the' 17 schools on the 

First Year Algebra Test, and in favor of the control group Vn 8 

schools on the ETS Algebra . I Test'.. .Overall, irt 6 schools in which 

the experimental group perfotmed significantly better than the 

control group on the test, ^vering the e^^eriinental mart:erials, . 

there were simultaneously no significant diffeifences from the 



cotitrol group on pejrfoirman'ce on. the test covering ^r'aditional 

content. These data indicate thatt the experimental materials caJt 

^ " ' • " • ■ . - . • \ 

be used successfully in a variety of school si tx^atl^ons, comparing 

favorably with traditional^ firgt-yeaia algebra materials.' Item'^' 

analysis of tl^^'t^^'^st- tests across schools showed.' si^^fi cant 

differences favoring the experimerrtal group on 13 items on the* 

First Year Algebra Test, 9 of which measured concepts unique* Co .t 

» 

the experimental materials . The performance of 'the experi&ehtal ^ 

✓ . . -["^ 

group on topics unique to these 'materials speaks tJell of the ince- 

gration of probabitity and applications throughout the materials*. 

* 

Significant differences favoring^the control group were found for 

"3 Items on the *First Year Algebra Test and ]for'16 items on the' 

- ■ ^ • . • • • . 

ETS Algebra I Test. Analysis of the individual items indicates 

an apparent weaknes^s in the experimental materials in the ar^ea of 

traditional algebraic skill "tievelopment . ^ ^ ' • . 

. V / 

•■ ' • - ■. '1. V 



Attit'iide dajta were analyzed by item across 19 schools. In 

the F*all» there/was a significant difference between th^ responses 

of the experimental and cdntrol groups on only one of 2^ it^s in 

•the survey. Front Fall to Spring, there was a decline in attitude 

in both groups on 10 out of 19 repeated items. In the Spring, . 

there was a significant difference favoring the .experimental on 7. 

items and favoring the control on 1 item. Overall, the experimen- 
* . • ^ . 

s ■ ' ' ' 

Xal group enjoyed word problms and their textbook more than the 

* • 

control jgrqup . ^ However, it would seem -that ^the study of algebra,. ■ 
whether thrpugh an applications* approaA or not", /does ngi enhance >^ 

students' view of the value of .mathematics .for the»re*aJL world. 

•»' • ' jf 

The Consvmier Test. data were als^o analyzed by item .across 19 

/' ' . ■ ' . , ■ . • ' - 

schools. Gains from Fa'll to Spring ^showed a^ significant difference 
in f ay« •©£ the experimental group on 5 items; ahd- in ;6^vor of th^ 
contpol group ^on 2 items. 'TSfe performance ofi the experimental 
grmip pjTi^^ides evidence^ that, consumer pr9blem-_solving skills would 
be imp-roved with wider attention to real-life appllcatidh^through- 
out the school mathemaJcics ' curriculimi. > 

" - ^ ' ^. - ^^ / ^; A - ^ • 

. Data from the st^dentd and t)ie reading specialist indicate 
that the reading level of the mateigLals is comparable to other ' 
fo-rst-yfear ^Igebra materials. Students found the materials more . 
interesting tnan'most. Perhaps due .^to the unpolished fot^t of 
the materials, many teachers perceived that the experimental mate^ 
rials contained more^and difficult ceadShg. ^ , • 

Although the mathematics in the experiiaerttal materials does 
not se4m prov;i:de an impediment: to implementation", their diver- 
genc'e from .the/traditional fii?st-year algebra syllabus may po^e a 
problem for tfie use of t^Jjese material^ by tr'2<iitional teak:hers 



without appropriate in-service,. ' The test «iata indicate, however, 
that even sHthout adequate preparation and sjapport, the experimen- 
tal materials "can, be effectively used in many situations. Addi- 
tional skill Exercises or available supplemental exercises would 
•facilitate their use by^the knbwleigeable and* sympathetic teacher, 

ft 

^ ) \ Disc ussloft and ..Recommendations " , • 

I 1 ^ — ^ . . 

1^ Algebra thirough Applica^tions "materials offer a unique 
•approach' td' fits t-y ear algfebra. The field evaluation of the m^te- 
rials indicated that they ca^ be uf^ed^ef f ectively in a variety of 
school settings. These materials are responsive to the criticLsm 
of school mathematics as irrele-^ant to tphe real world. * As such 
they :fepresent a ^seri^ous departure from the traditional, first-year 
algebra Q^yj:se with its toiphasis on development ,As a pro- 

totype of an applications approach to first-year algebra, the 
materia}. s can be used by those vdio are familiar with them and 
share their point of viewT They also stan^ as A source of rele- • 
v*nt applications for the traditional first-yedr algebra course 
and as a point of departure for the development of aV9»e«^ tradi- 
tional course with an applications orientation. Support for 
appropriate dissemination activities is rec(snmended. Considera- 
tion of sup|)ort <^or subsequent develo^ent work o^ substantial 
reVisionJ^ is also recommended- * T 



/ 



vi'i 



.9 




4 

• s ^ 

ACKNOWLEDOlEiJTS , V 

f . " • 

■ -r 

Thig- is a report 'of the field evaluation of the experimental 

♦ — *' 

first-year algebifk jinaterials. Algebra Throxigh Applications , 
evalui^tion took pla\:e during the 1976-77 pchool^ear and involved 
20 schools and 2/455 students from across the country. From plan- 

to completion, the evaluation required 2% years. A study of 
this size wJdld be impossible without the help of many people. 
The project staff wotild like to express their- appreciation to 

r * 

those indixiduals who contributed to the success of the study. 

The evaluation team is particularly indebted to the teachers, 
students^ and principals in^ the participating schools whose cooper 
ation ma4e the study possible. Thanks must also go to the site 
visitors who observed in one or more of the participating schools 
and to the administration and staff of Northern Michigan.Univer- 
sity for their ^upport during the completion of the studyr 

Special gratitude is expressed to John Easton of the Univer- 
sity 'of Chicago for his assistance with the development of the 
study -and the distribution of the laaterials, to Gerald Kulm of 
Purdue University for conducting the ireading evaluation o^ the 
<iriaterials. and to Joseph Payne of . the University of Michigan and 
James Fey of the University of Maryland for their suggestions 
concerning the evaluation and the evaluation' process . . 

The eyali^ator is especially indebted to Sheryl Daniels for 
^her unfailing clerical assistance, to Bill Swafford of Northern 
Michigan University for his assistand'e with the organization and 



compute management of the dat^a, and- to James Wilson of the ^■ 
University pf Georgia for his advice and coimsel throughout the 
study. ' * 



Jane 0. Swafford 

Northern Michigan University 

August, 1978 



ERIC 



i X 



I 

TABLE OF CONTENTS 

Page 



LIST OF TABLES . xiii 

LIST OF ILLUSTRATIONS ..... .) >. '. xv 

Chapter * 

I. INTRODUCTION . . . . " 1 

< «... ' 

History pf the Develbpment Project . • 1 

^ ' Goals and staff for the Field Evaluation*, . . '3 

• * II. DESIGN OF STUDY ..5 

'^Overview . 5 

Selectioi;i and Description of Schools, 

. Teachersi, and Students 6 

\ • ' ^' 

III. DATA 'COLLECTION 13 

Testing Program and Description of . 

Student Instruments .' ■ 13 

Teacher Questionnaires v ' 18 

Site Visits ....... ..... 19 

Reading Level Evaluation . . . . . . . ... .21. 

IV. ANALYSI^'' OF DATA AND FINDINGS . ' "22 

Achievement Data ?i ... ^. .... ■ 11 

Attitude Data * 40 

Consumer Test Data . . -^-v^ 49 

Textbook ' 53 . 

Site Visits ..... r ... ' . 70 

V. DISCUSSION AND RECOMMENDATIONS 72 

Discussion .• . . . 72 

Limitations . • . 80 

' Recommendations 82 

w y ■ . 

REFERENCES 89 ^^ 

APPENDICES .... i ... : . . "90 

Appendix A School and Teacher Information ...... 91 

Al List of Participating ^Schools ,../..". 92 



A2 Distribution of Participating Schj^oLs 

. by Geographic Region and Community Siz:e . 93 



A3 

A4 
A5 



Information 'Fotin For Participating 
* Schools. . . ' . ; . • • • • 

Li-st of "Partiicipating Teacher^' .• - 
Teachet'Ihfarmation fornix . V « ^ 



Appendix B 

' ■ B2 



B3* 

B4 
B5 
B6 
B7 

B8 

B9 
BIO 
Bll 



Fiarst y^ar'Algebta "^est /, . . . $ ... 

Item' Content Classification for ETS^Test 
. * and First Year Algebra test . . .. . . ^ 

leem by Objective Classification for 

First Year Mgeb»a Test . 1\ . . . . 

Fall Consumer Test 

Spring Consumer Test: Form A ; 

Spring Consumer Tes t : Form B 
Consensus t3bjectives in Consumer Appli-' 

cations of Mathematics ... 

Item by Objective Classification fot . 

Consianer Test . 

Fall Opinion* Stir vey . 1 

Spring Opinion Survey . . , 

Item by Attitude ^Dimension Classification 
• ^ for Opinion Survey . . . ... . . . . • 

Bl2*Algebra I Questlonnaijre '. . . , 



94. 
96 
.97 

- • > 

99' 
100 

104 




Appendix C 

' CI 
C2 
C3 



Teache^r Report Forms . . 

End-of- Chapter Reports . . .• 

Textbook Evaluation Form (Experinfental) 
Textbook Evaluatj^on Form (Control) . . 



Appendix 



Appendix 



D 

Dl 

D2 

D3 
D4 
D5 
D6 
D7 

E 

El 
E2 
E3 
E4 



Site Visit Format . 

Instruction for Site Visits .(Without 
Student Interviews) \ . 

Instruction for Site Visits (With 
Student Interviews) ....... 

Classroom Observatioi^ Form . . . . . 

Teacher Interview Form . 

Principal of Chairman Interview Form 

Student Interview Form . . ... . . 

List of SjJ^e Visitors 



Additi 




115 

117 
118 
120 

122 
. 123 

125 

126 
127 
133 

137 
138 



139 
140 
141 
i42 
143 
144 



ta and Statistics . 
sed of Variance for 



Two-way 

•^Average" Students 

Response Tally for Textbook Evaluation 

Form (Experimental) 

Response Tally for Textbook Evaluation 

Form <Control) 

Response Tally for Textbook Evaluation 

Form (Experimental , Not in the 

Formal Study) • . 



145 

146 
147 
153 

157 



, Page 



Appendi3c^F 



. • . . . 

Reading. Level Evaluation^ of AtgebrA 
' ♦Through Applications "-Gerald Kufin, 
Piirdue University . .* - . • 



Piirdue University . .* - . . . . . " - 1"63 

^J^ppendix G Notification of Proposed AStudy . .* . . . . 204 



\ 




m 



xil' ' 



■ J 

' ' ' . • LIST 0? TABLES, • ^ * . 

Table , r\ . ' ' Page 

1. Disptibutfi on on m^ticipating 'Schools by Geographic- 

♦ ^^^^gion and ^Vmunity Size ...» ^ ... ^. ' 7 

2. Sxsnmary of Teacher Characteristics . . . . ........ . tQ 

3. ' Distribution of Students Betweao. Treatmeats .by^-Sea^^wiS^'^-,' ^ 
and Grade Levels . . . . i . ^ . -*V .* . . - 12 



• 



- 4. Testing Schedule . J . . . • IB 

5. School^ and' Treatment Meahs on Achievement Tests. ... 24 

6. - Analysis of Variance for the Achievemeht Tests t^y 

' School 26 

7. Mean Q^MKct Responses by Treatment for Achievement f- 
T'ejl^ft. . . . . . . / . , .'V . 27 

8.. Treatm^n^^y School Analysis of Varianice . . 29 

9. Significant Differences by School (Smnmary of . 

t- tests by t;:eatment) 3'2 

10. Number and Percent of Correct ^Responses by Item 

for Spting ET^ Test \ . 34 



11. Number and Percent of Correct Responses by Item ' 

for First Year Algebra Test' ....... ^ . ^ . 36 

12. iiShievement Te^t Me^^ for "Average Students" . . 39 

13. Responses t(^Item 20, Fall Opinion Purvey ^ 41 

14. Distribution of Re^onsea tb Selected Items fr6m 

the Spring" Opinion Survey 42 

15.1 Repeated Items from Fall Opinion Suuvey 46 

"\ . ' 

16. Means and t-Values by Treatment for the Algebra I 

Questionnaire . ; 47 

17. Percent of Correct Responses by Item, for Consumer 

Test . ^ . . . . ' 51 



xiii ' , 



Table. » , " • . 
L8. ^ E^d-of-Chapter Repots Summary . ... . 

19 . :. Suggestexi -Numbei; of Dajrs to.be 5pent 6n Each 
Chapteio : . . . \, \- ^ > r . . 

• • ^ — '2^. — sphapter .2 Lesson Responses 

'if^'.. 21 » Mean Rea'dajsility Scores 

y ' • " . • 

a 

§ . • . ♦ I • . 

4 ' • 



■1 



\ 



XIV 



f • >. 
0 



List OF ILLUSTRATI(M?S 



Figure , 



1. LocaCion of Schools 



■ i 



) 



8 



/ 



> 




I . INTRODUCTION #. 



Hi^ory of the Development Project 



the first-yearv algebra course attracts a large student popu- * 
' lation. For many students it Is 'their last mathematics course. 
' Tlie First - Year Algebra via Applications Development Prgject was 
^funded by the National Science Foundation (NSF) in 197^ at a time 
when no firsLt-year algebra textbook existed witlj a strbnjs appli- ^ 
cations ori^tation. Given the nature and size of this population 
• and the importance of applications of matkematic^ both to the 
decision-maker and to the average citizen, . such a t^extbook was 
desirable.. The goals of th^ Dtfyelopment Project, as stated in f 
the proposal', were to develop an implementable first-year 
y algebra course which (1) offers a picture of the wide range of^ 
applications o.f ^maj^piatics from which algebraic symbolism 
develops naturally, (2) covers the standard skills associated . 
with first-year algebra with only complicated factoring, simplif- 
ication of complicated radicals^ and fractional' exprfssions 
problems deleted, (3) devotes som^ time particularly to fundamental 
ideas from statistics and probability, and (4) is no more difficult 

^^^^^^ % * . • 

thap the .standard course. The intended student population consisted 
of average to be%ow- average' algebra students (from approximately 
the 30th to the 85 th fRc'en tile of ability). The project director 
was Dr. Zalman Usiskin, Department of Education, University of 
Chicago. 

r 

The first draft of a textbook, Algebra Through Applications , 



r 
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was written during the. school year 1974-73 by the projecti director. 

It was taught, while being written, the developer, and tw<y other 

teachers to . three average", fiipst-year algebra -classes in;>two Chicago 

area schools (Addison Trail High School, a p\iblic high scliool iti 

Addison,- Illinois; and Unity High- School, a parochial, all-girl. 

inner-city school). As. stated in the project renewal proposal, 

the results- from the first year suggested Vhaf "the approach was 

feasible, that numerous small changes were advisable, and that . 

particular attention would have to be given to the development and 

maintenance of some of the traditional , fundamental algebra, skills .■ 

A second draft of the textbook was .written during the school 

J 

year 1975-76. Li^e thfe first, it was taught by the developer: and 
three other teachers in three Chicago area schools. (SftlsSn Trai^ 
High School, Proviso West High School in Hillside,' Illinois, and 



Provis«w,East High School in Maywood, Illinois) . In order, to give 
more attention to the developnterit of skills, *the preparation of a 
workbook uaing anpastery learning approach was l^egim. Also during 
tfie second yeai/, answers to all exercises', notes on each lesson, , 
and s«eiggested assignments an4' timetables for^^ee ability levels 
of students were prepared for the teacher's manual, . Notes to the 
•feacher . 

In December 1975, a. panel of mathematicians, educators, and 
citizens was asked by NSF to review all Foundation -projects and 



m^e 



recommendations. The Algebra Through Applications materials 

receivedvexcellent reviews. The review panel, although pleased 

with the materials, made the^^^llowipg recommendations: 

a) The reading level of the materials should be. checked t 

\ 

for appropriateness ; 
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.... ^ ■ ■■■ ■ ■ 

b) Preparation of students for later high school mathe- 
matic6 courses and like situations should be. tested; 

■ ' '• • C- 

c) The, mastery learning aspect should be Evaluated; 

■ . ^ . '■ , ■ . ' 

* \ d) The degree to which student performance meets .project' 

^ objectives should be d^ermined; and* 
e) An evaluation team independent of the project, should' 
. be engaged to provide the evaluations rec^nmnended in ' 
(a),*.<b). ^c), andj(d). [ / . . . 

Thdse recommendations were in accord with the previous plans of 
the project. Thus a full-sca^e national evaluation was ,p^^ned 
for 1976-77.. * | ' ' " ' ^ 

4 ■ • ' 

Goals and staff fdt the field evaluation j 



A study was proposed by ^e/project ^ireotor to address the 
following six questions concettjang the materials. 

. a) To what extent do -stvidents who study these materials 
♦ understand the ct)ncjpts x:onsidgred standard in <fi2?st- 
year algebra as compared, Z(\ other first-yeai? algebra 
, students/? f? ' ' ' 

b) To. what extent do Stud^Ths who study these materials 
understand the conc^ts considered" unique to these 



Lde^« 

materials? 

g) To what extent ^do Athese materials help i^;^o].ving applied 
problems from real- life situations? 



lis cQ^g^ra] 



d) ■ Is the reading level of the materials cojjpsrable with 

other first-year algebra materials? 

e) To what extent do the mastery learning materials hAp .in 
' iflfrprov^ng skills? 



£) What ara the difficulties , 'If any, implement lug th^se' 

/ materials into the school ciirriculum? 

) ^ ' ' ' ' 

Jxi order to provide for an independent evaluation, the study . ^ 

\ * ^ - . / * 

If as plkced imdei?' the leadership of two individiials wit4i the proj - - , 

■ ■ \ • , ■ ■ ■ " ■» . " 

ect director serving as.fi consultant. - lir: Jane (J^. Swaffqr^d, 

Department of Mathematics , Northern Mchigan University^ was director 

of the research and responsible for the administratioii^ of the study, 

for the analysis of the data, and for the preparation of the final 

report and recomn^ndations . * Dt^Henry S. Kepner, Jr., the Depart- 

ment of Curriculum and Instruction, University of Wisconsin- 

Milwaukee, was responsible for the creation and selection of tests 

and test items. Both evaluators * were paid as d^sultanfl;^ to the 

project. Funding for the evaluation was covered in a renewal. *^ 

grant from NSF for the* Developn^'ntal Project. 

The two evaluators, in coiisultation with the project director 

assumed responsibility for the design of the stucfy. The project 

director participated in most meetings , re-\^ewing tests and test 

items and suggesting designs and interpretations of the research. 

Final decisions were made by the two evaluators . 

^ . . . - • 



. li. .DESIGN OF STUDY * . 

.• ■■..,..-■) ,■.,■ ^ • •. ■ ■ 

-« • Oveiview , 

• Twenty (20) schools throiighout the llnited States wete selected 

froA voluitteer schools on the^basib of a geographic and, communxte?'^ 

size distribution. Each "school selected t:o participate wav asked 

.to submit 'the nam6s of two (2*> eqiAally capable teachers, each^of 

whom would Ijn^ wifl ling to. teach the experimental materials. One of • 

the tw6 tochers was theb selected at ^ndom to'^be the experimental 

teacher. Each participating school was also asked to provide 'four 

comparable, first- year algebra classes of whicj^ two (2) wo>uld be 

control classes, and two (2) would be experimental classes. Schools 

were further * asked, inso-far as possible, to assign students randomly \ 

tc^ these four classes. Students in^the/^wo ci^sse^ assigned to the 

experimental teacher constituted the experimental population. These 

were taught using the eicperimerital materials: which were provided at 

no cQ^t to 'the schools by the pr(fl|ect. With the exception of a 

teacher's guide, . Notes to the Teacher, <io guidance or in-service 

wasi provided to experimental teachers. Each control teacher .taught 

the two control classes using whatever firpt-year algebra materials 

were normally used in the school. In all, 2,455 students partici- 

% • ■ 

pated in the study. 

In the Fall of - tests were administered by the ' ^ 

teachers to their respect^e classes. These were the Mathematics 
Computation Subtest of the Stanford Achievement Test , the ETS 



Cooperative Mathematics Test ; Algebra I , a 25-iteni Opdnion Suryejfc, 
and a 28-item Consumer Test. In the Spring of 1977, five tests 
were again administered to all classes. These were the ETS Coop - 

erative Mathematics Test ;- Algebra ^I,' a project-developed First 

\ - ■ ' - 

Year Algebra Test, a modified Opinion Siirvey, an Algebra I Ques- 

' ' . ' It 
tionnafr^ and a shortened Consun^r^test . 

In addition to -^t^'udent testing, a site visit was jnade'to each 

participating school^- Textbo7>k' evaluation forms were completed by 

both control and ea^perimental teachers, Wd end-of- chapter reports 

/ ■■ ■ ■ ■ . 

and chapter tests were submitted by the experimental^ teachers . 

Finally,' a reading level comparison ^of the experimental textbooks 

with two popular commercial first-year algebra textbooks was 

conducted ^by i)r. Gerald Kulm, Department of Mathematics, Purdue 

University . 



Selection and description of schools, teachers, and students ' 
Schools , > 



Volunteers to participate in a year-long field eV&luation of 
the experimental materials , Algebra Through Applications , were 
solicited by the project director, Usiskin, during presentations 
at the 54th Annual Meeting o^ the National Council of Teachers of 
Mathematics (NCTM) in Atlanta, Georgia, in April 19^6 and at the . 
meeting of the National Council of Supervisors of Mathematics that 
preceded the NCTM meeting. In addition, a notification of the 
proposed study was mailed Go schools requesting in^rmation about 
tjhe project. Approximately 550 forms were distributed. From 
these sol^icitations , indications of interest were received from 



r 



< 

88 schools. This list wds first reduced to those public schools 
indicating the/ availability of at lea^t four classes. The remaining 
schools were* grouped geographically into f our 'c'ategories — North- 
eastern,. Southeastern, Central, and Western Unit^ed States . . Within 
each geographic catregJry, schooils were further grouped by community 
size into tjbxee subcategories u^an, suburban, and smali-town 
or rural. The evaluation administrator solicited participaijts for 
the empty cells. However, interest:(ed schools could not be located 
fbr small- town/rural im the Northeast and Central regions. The 
requifenient of two teachers and four classes of fai;st-year algebra 
automatically excluded many interested sm^all schools,. Scheduling 
constraints and the avail^ability of -two willing and equally reap able 
teachers precluded others from participating. Twenty (20) schools 
were chosen to participate by selecting at least one school from* 
each non-empty dell and ^he remainder to balance community size. 
Of ^ these, ^ix^(6) were solicited schools. -A distributioi^ of the- 
schools by cell is presented in Table i. Figure 1 locates the 
participating schools on a map of the United States. Of the 20 
schools selected, 19 completed the study. One school withdrew at 
mid-year. A list of the 20 schools is given in Appendix A. 



V. 



TABLE 1 



DISTRIBUTION OF PARTICIPATING SCHOOLS BY 
GEOGRAPHIC REGION AND COMMUNITY SIZE 





Urban 


Suburban 


Small -town/ rural 


Total 


.Northeast 


3 


1 




4 


Southeast 


1 


2 


4 


7 


Central 


2 


. 2 




4 


West 


2 


1 


2 


5 


Total 


8 


6 


6 


20 


* 

% 




^ x 


i 

■ ) ■ 


• 
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le participating schools covered a cross section of American 
conjmunities and scfiools. Four were junior high schools (7th-9th . 
grades). 3. were senior high schools (10th-12th grades), and 13 were 
four-year high schools (9th-12th grades). The schools spread from 
New York to Miami and from the Atlantic; to the Pacific. The larger 
number of schools selected from the Southeast refledte the location 
of the NCTM 54th Annixal Meeting 'at which the invitation to partic- 
ipate was made. The schools spanned a range of socio-econon^c back 
drops from the inner city through affluent suburbs to the rural ^ 
areas-, from, college and scientific communities to mill towns. The 
schools also represent racial mixtures from all»-white to all-black 
with clusters of Hispanic, Asian-American, and Native American 
students. • ' ' 

Teachers ' ■ ■ . 

Each' school selected was contacted by telephone in the summer' 
of 1^76 and asked to provide the names of two "equally capable" 
teachers, »each having at least two classes of first-year algebra 
in the coming year and willing to teach the experimental materials-. 
One of the two teachers was then selected by the evaluator using a 
random process. The two classes assigned to this teacher were 
designated as the experimental group. The other teacher and two 
classes were designated as the control teacher and control group. 
A list of ther experiSental and control teachers by school is 
contained in Appendix A. 

One. teacher was assigned to both ^experimental classes Irt a 
school in order to minimize cross-contamination o^ treatments. 
'It was the decision df the evaluation team that control of the 



treatment variable would be impossible to maintain if one teacher 
taught both a class using Che experimental materials and a class 
using the traditional materials. However, this practice intro- 
duces variation between treatments dUe*to the differences between 
teachers. Hence, ran4om assignmetit <of teachers to treatments was 
made in order to spread the effects of teacher effectiveness evenly 
across treatments. Although "equally capable" teachers i^re requested 
from each school, it is acknowledged that subjective and non-uniform 
criteria wete used in making these judgmeijts. ' Nb attempt was made 
to objectively assess teacher effectiveness. 

Both the experimental «nd control teachers were asked to com- 
plete a Teacher Information Form, a copy of which appears in Appej 
dix A. A summary of the information obtained is presented in Table 
2. Both sets of teachers are reasonably con[q)arable, on the charac- 
teristics queried. On the average, both groups were veteran" 
teachers, approximately 70X' female with 'a mean age of 41. Of the 
experimental teachers, 11 hold master's degrees or better and all 
but 4 have additional course work beyond their highest degree. 
Similarly, of the control teachers, 9 hold master's or higher 
degrees with all but 3 having course work beyond their last degree. 
One control teacher was a first-year teacher. 

;TAiLE 2 

SUMMARY OF TEACHER CHARACTERISTICS 




Av. age (age range) 

Av. yr. teach, experience 

Av. yr. algebra experience 

No. with master or above 



41.9 yrs. (26 to 58) 
12.4 yrs. (2 to 35) 
7.8 yrs. <2 to 22) 
> 14 



41.3 yrs. (23 to 59) 

11.9 yrs. (0 to 26) 

9.4 yrs. (0 to 26) 
16 



% 



r. 
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St;u(rents 

^ In the Fall, 2,455 students were tested. Their distribution 

by sex and grade level for each of two treatments is presented in 
Table 3. Of the Fall students, complete pre- and post- achievement 
data were available for 1,290 students. The ^distribution by sex 
and grade level of the 1,290 students is also presented in Table 3. 
The loss of approximately 48% of the students is due to t^ree 
factors. In larger schools, students failing the first semester ■ 
repeat this semester's work in the Spring and hence were not avail- 
-able for pqst-testir^g. Other students wer« available but missed 
one or more of the four achievement tests. Finally, three schools 

were ftot included in the final analysis, accounting for approxi- 

[ - ■ , ■ 

mat^ly 15% of the participants. Similar .but less dramatic losses 

St 

were experienced with the attitude and consumer data. Complete 

pre- and post-attitude da ^ were available for l,lSi21 students and 

complete consumer test data for 1,490 students. A Chi Square 

test indicates that significantly more control students were lost • 
. . ... 

'than experimental students. 



/ 
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TABLE 3 . ^ 

DISTRIBUTION OF STUDENTS BETWEEN TREAXIffiNTS 
BY SEX AND GRADE LEVEL 



12 



Entire Population N - 2455 



Experimental 
N (%) 



. Control 
N (%) 



Total 
N (7.) 



Toti 
Female 
Hale 

'8th( 

9th U 
'10th 
ilth 
12th 



1215 (49.5%) 

601 (49.5%) 

614 (50.5%) 

25 (2 . 1%) 

•744 (61.2%) 

340 (28.0%) 

'87 (7.2%) 

i9 (1.6%) 



1240 (50.5%) 

624 (50.3%) 

616 (49.7%) 

^71 (5.7%) 

676 (54.5%) 

3^1 (28^ 

112 (flr.0%)^ 

30 (2.4%) 



2455 (100%) 

1225 (49.9%) 

1230 (50.1%) 

96 (3*^)' 

1420 (57.8%) 

691 (28.1%) 
199 (8.1%) 

4? (2./)f) 



Restricted* Population N - 1290 



Total 


679 


(52,6%)** 


611 


(47 . 3%)^ 


Female 


349 


(51. -4%) 


327 


(53.5%) 


Male 


330 

* 


(48.6%) 


284 


(46 . 5%) 


8th, 


5 


(.7%) 


31 


(5.1%) ° 


9th 


464 


(68 J%) 


373 


(61.0%) 


10th 


169 


(24.^%) 


. 162 


(26 . 5%) 


11th 


36 


(5.3%) 


38 


(6.2%) 


12th 


5 


(.7%) 


' 7 


(1.1%) 



1290 (100%)^ 

676 C52.4%) 

614 (47.6%) 

36 (2.8%) 

837 (64.9%) 

331 (25.7%) 

^74 (5.7%) 

-A12 (.9%) 



*Restricted to those students for which complete pre- and post- 
achievement data are available . 

**The number of students ^ost from the experimental and control 
groups is significantly different at at - .05. 
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III . ' DATA . COLLECTION 

Testing program and description of student Instrmnents 

At* the beginning of the i976-77 school year, the following 

four tests were administered <o all classes participating in the* 

' . ' ' ' N 

study : 

. a) a 25-item Opinion Survey o£ .Likert-type itfems; 
b) the Mathematics Coii5)utatioR Subtest o€ the Stanford 
' Achievement Test ; Advanced Battery, Form A (1973); 
<5) the Educational Testing Service (ETS) Cooperative . 
Mathematics Test ; Algebra I, form A (1962) ; and 

d) . a 28- item Consumer Test. ^ 

At th^ e^d of the 1976-77 school year, the following five 
tests were administered: - 

e) a 25-item Opinion Survey containing 9^items. from the 
Fall Opinion Survey, together with new or modified 
items that focudAd specifically on algebra or the 

algebra textbook; 

f) a 39-item, content-specific Algebra 1 Questionnaire; 

g) a Consumer Test, Form A or B, consisting of 11 and 
10 items, respectively, from. the Fall Consumer Test; 

h) . a. 33-item First Year Algebra Te&t;* and 

1) the ETS Cooperative Mathematics Test : Algebra I , 
Form A (1962) .. • 
Copies of all project-developed tests are Included in Appendix B 



The Arithmetic Coisputatlon Test was given In the Fall a^ a 
check on the equivalence of .the control and eiq) crimen tal groins, 
and to detentiine the relative entering achievement levels off the 
students for. sxibsequent analysis. The Stanford Achievement Test , 
normed in 1972, seemed best suited for this latter ^task. Permis- 
sion to reproduce the copiputation sub- test for our purposes was 

/ granted by the publisher, Harcourt Brace Jovanovich, Inc. 

The ETS Test was given as a pj-e- and post-test to measure 
achievement on objectives conanon to a broad sp^ectrum of first- 
ye^ar algebta coinrses. This 40-item, 40-minute test (normed' in 1962) 
is used as a standard end-of-year achievement measure in first- 
year algebra classefl^''throughout the country. It was considered 
a valid measure of achievement in the traditional first-yeax* • * 
algebra course. A classification of items by objective is also 

— included in Appendix B. Reliabilities for the ETS Test, using a 
kuder-Richardson Formula 2b, were reported by the piiblisher as 
ranging from .84 to .55 for randomly-selected subsamples. of the 

# 

norm^roups. Reliabilities for the students involved in the present 
.stiidy were calculated in the Spring using the simpler Kuder- 
Richardson Formula 21 and were .78 for the experimental group and 
.82 for the control group. ^ 

The First Year Algebra Test was developed to measure achieve- 
ment on objectives for the traditional first-year algebra course 
and the experimental matStS^als not measured by the ETS Test. 
Development of^ the' test by Kepner began with a specif ication> of 



objectives to be measured using as a point of departure the 
objectives listed by Usiskin in Notes to the ' Teacher . Items for 
each objective* wer6 written and trial data obtained from 43' stu- 



15 

dents en^plleoln two regular first-year algebra classes • and ,26 



students enrol lefd in an Algebra Through Applications course. These 
students were not part of the present study. Final item selection 
and" editing was conducted by the evaluation t^am. A list ot the 
items by objective appears in Appendix B. A measure of reliability 
for the First Year Algebra Test was calculated using .the Kuder- 
Richardson. Formula 21 yielding .79 for the experimental group and ' 
.77 for the control-: 

« 

The Consumer Test was developed in order to compare improve- 
ments on selected consumer problem- solving skills of- students pre- 
sented an applications orientation to first-year algebra with t^iose 
presented a traditional approach, the items themseflves did not, , 
however, ifequire algebraic skills, the Consumer Test was also 
developed by Kepner, beginning with a list of consumer obj.ectives 
compiled from the sources listed below: • 



a) Beckmail - Beal Mathematical Competencies Test for 

Enlightened* Citizens Lincoln, Nebraska. 1973. 

b) Edwards, Edgar; Nichols, Eugene and Sharpe, Glyn H. 

"Mathematical Competencies and Skills Essential for 
Enlightened Citizens." Mathematics Teacher . 
November, 1972. pp. 671-677. ""^ 

c) Henderson, Geotge L. "Essential Mathematics Compe- 

tencies for Citizenship." Madison, Wisconsin. 
Written as Mathematics Consultant for Wisconsin 
Departpient of Pablic Instruction. 

d) National Assessment of Educational Progress. Mathe - 

matics Objectiyes . Ann Arbor: National Assess- 
ment Office. 1970. 

y e) National Assessment of Educational Progress. Consumer 
/\ Math : Selected Results from the First National ' 
f " Assessment of Mathematics . Denver . 1975 . 



f ) . National Council of Supervisors of Mathematics.. "NCSM 
'^l Position Paper on Basic Matho^atical' Skills." 

V Arit;hmetic Teacher . October, 1977. pp. 19-22. 

«» 

g) Numeroixs lists of mathematics and consinner-orlented 

mathematics developed by state' and local groups 
relftted to mathematics education. 

h) Bell,' Max S. "What Does 'Everyman' Really Need from* 

School Mathematics?" Mathematics Teacher . March, 
ia34^^p. 1^6-202. 



After review and revision by tha evaluation team, items were selecte 
or additional items written "b^p^epner and pilot-tested. Twenty- 
eight (28) i^tcms were selected for the Fall test. ^*These are listed 
by objective in Appendix B. Due to the concern ^^ressed by some 
teachers over, the number of days required in the Spring for testing, 
the Fall items were reduced from 28 to 21 litems and allocated to 
two lO-miitcite tests, each^ administered in hal^ of ,^tha schools. 
Data from/ the Fall test were used by the evaluation team in select- 
ing thosfl items to be retained and in didtributing the 'items 
between ferm A and Form B. Item difficulty and objective measured 

♦ 

served as criteria for the inclusion* and the distribution of items 
between the two forms. Schools were risuiUed according to their 
mean scores on the Fall Consiimer Test and alternately assigned to . 
administer Form A or Form B in the Spring. This assignment 
allowed for the collection of representa^ve data for each item 
retained. 

The Opinion Survey, developed by Swafford, was adfflinisteried 
to monitor changes in attitude relative to the enjoyment, useful- 
nesd, and nature of mathematics and algebra, as well as to obtain 
f eedbacl6-f rom students on the:^r textbooks . Items were selected 
from attitude items developed by National Assessment of Educational 



I. 



Progress (NAEP) , Intemation Association ^or the Evaluation of • 
Educational Achievement (TEA) , and Aiken ( Journal , for Research 
in Mathematics Education , ' March 1974) to measure attitudes on 
value of mathematics to the individual and to society^ on the 
enjoyment of mathematics, and on the natijfe of mathematics. These* 
items were reviewed and revised by the evaluation team and addi- 
tional items writt*^. The final instrxmient used in the Fall con- 
tained 24 Liker'^^t^e items and one multiple- choice item. These 
items .are listed by category- (enjoyment, usefulness, and nature 
of mathematics) in Appendix B. It is recognized that attitudes 
toward mathematics take on dimensions other than those assessed. 
The chosen dimensions were^ considered most germane to, the present 
jtudy. Of the original 25 items, 9 were included again in the 
ipring survey, 7 were modified to read "algebra"- instead of 
^'mathematics , " and 9 new items were written to explore specific 
attitudes toward algebra or the algebra textbook. A classification 
of the items in the Spring survey is also included in Appendix B . 

A content-specific attitude survey, the Algebra I Question- 
naire, was developed by Swafford for administration in the Spring. 
This 15-minute, 39-item questionnaire was designed to explore, 
• in "more detail, students' attitude relative to the enjoyment, 
usefulness, and ease of specific topics in first-year algebra 
rather than attitudes about mathematics or algebra in general. 

• * y 

Both the Opinion Survey and the Algebra I Questionnaire were 
pilot- tested with first-year algebra classes in Marquette, 
Michigan, before J^ing administered to the students in the 
s tudy . 
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The Consul^ Test. Opinion Survey, and Algebra I Questionnaire 

were designed as collections of individual items rather than scales 

or test battteries. He^fce, reliability measures or other total 

test statistics were not calculated. 

« 

All tests were administered by the classroom teachers accord- 
ing- to a schedule provided 1)y the evaluators. Tk&»i^rder, date, ' 
and approximate time for each test are listed in Tabl(l^4. 



TABLE 4 \ 
TESTING SCHEDULE 



^ > Time 
Test ♦ Day given/ y . y required 



Fall Opinion Survey 


V , - —1.. -1 — ■— — 

1st full day of class 


•10-15 


min. 


Stanford Arithmetic Test 


2nd or 3rd day 


35 


min. 


ETS Algebra I Test . , 


2nd or 3rd day 


40 


min. 


Fall Consumer Test 

• 


_ 6tltv day (2nd week) 


35 


min. 


Spring Opinion Survey 


3 wick from end of sch 


10-15 


min. 


Spring Consuiner Test 


3 wks from ehd of sch 


10-15 


min. 


i^gebra I Questionnaire 


2 wks from end of sch 

* 




min. 


First Year Algebra Test j 


last week of sch 


40 


min. 


ETS Algebra I Test 


last week of sch 


, 40 


min. 



Answers to tests administered in the Fall were recoxrd^d on 
answer sheets or, in the case of the Stanford Arithmetic Test , on 
the test itself. Answers to the tests acfciinis tered in the Spring 
were recorded on prepared computer answer cards, with, the exception 
of the ETS Test^ which w^s not amenable(to the card format. 



^s not amenabiej 
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TeaotrSt- cfuestiqnnaires • 
In order/-to obtain feedback on the experimental materials and 
to monitor progress thxa^ugh the materials, each experimental ' teacher 
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was asked to compiete an End-of-Chapter Report form. In addition 
to the number of , days required to cc^ver the chapter," they were 
asked to identify lessons that went particularly well and those 
that did not. For the latter, the souree(s) of difficulty and' 
Suggestions for improvement was solicited. Also^ a copy of the 
chapter test was requested as an informal Adicator of the extent 
to which the experimental' approach rather 'than the traditional ^, 
approach was being emphasized. A copy of the End-of -Chapter 
Report form appears in Appendix C. C * 

At the end of the year, both control and experimental teachers 
were asked to complete an extensive textbook evaluation form. 
Separate forms were prepared for control and experimental teachers, 
but some parallel, items were included on both for comparison. "The 
forms were developed by Usiskin and Swafford and are also included 
in Appendix C. 

^^^^^^ Site visits ^ - 

In addition to the data^ collected directly from the students 
and teachers involved in the study, each partidipating school wa-s 
visijted during the year. The purpose of the site v^.sit was to 
verify that the treatment was ».being^ implemented, to identify prob- 



iems , to answer questions concerning the study, and to collect 

dbservational data no^ amenable to pencil and paper reports or 

tests During each site visit, the visitor observed in at least 

/ ■ . ... 

one (1) control and one (1) experimental class, talked with each 

teacher, visited with the departmeat chairman and/or principal, 

K and, in selected cases, interviewed five (5) students in each class. 

Observations were reported on the- forms provided. Copies of all 

Of ... * 
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instructions and forms are included in Appendix D. 

The site visits \^ere conducted by Swafford (5 schools) , by 
Kepner Q scfe^ls) , and by 9 other qualified educators, each 
visiting one or two schools in his axea (11 schools) . The developer 
of the experimental materials, Usiskin, did not visit any school in 

the study during the year. A list of observers, schools visited; . 

. ■ ' * t 

and dates is included in Appendix I>, , 

During the classroom observations ,* the observer was asked to 

"Taote the size and composition of the class,- the name *of tihe control 
textbook, the day's activities, and give general impressions aboUt 
the class, the teacher, and how the algebra was going. In partic- 
ular, the ob^rver was asked to report any notable differences 
between the control 4nd experintektal classes. 

In addition,, some observers were asked to select five students 
from each cla^s, using a random process, and to interview them 
infon^lly during the l^st part of the class. Five questions Were 
suggested that explored students' enjoyment of algebra, their per- • 
ceived usefulness of algebra, and the enjoymeht ^d readability 'of 

. the textbook. By posing open-ended questions , 'feedback not obtain- 
able with a Likert-type survey was sought. ' ^ 

Each observer interviewed both the control and experimental 
teacMer^V^sking a series of Specif ic questions regarding the com- 
parability of the two classes in the study; the test^ngprogri 

k ^^^^^^^^^^^^^^ 

and., for the experimental teacher, ques'tions concerning aspeq^s 
of the experimental materials that had been brought into question 
The observer also solicited other concerns or comments from the 
teachers. ' 
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Finally, eaCh observer was asked to call on Che principal and/ 

or department chairman. Ihiring this interview, the observer tried 

to ascertain if there were, any problems with the experimental' 

materials or the study itself, specifically the testing program, 

J" ^ 

from the supervisor's perspective. 

V 

Following the visit and the receipt of the site visit forms, 
the evaluator reviewed the visit, by telephone or in person with' 
the. observer to discuss their report and perceptions. 

Reading . level evaluation . / ' • 

^. ^ - • 

The experimental materials place a heavy emphasis reading 

mathematics. Real-life problems are described and incorporate'd 

routinely into the exposition and problem sets ^rather than rele- _ 

gated to a separate chapter or tl^ ena of the exercises. A set of 

exercises entitled "Questions Concerning the Reading" follows ^ 

each exposition to query understanding of the facts and concepts 

presented. Because of this emphasis on reading, ah^evaluation of 

the readability of the text was undertaken. This- endeavor was 

given further ^rnpetus by concerns expressed by some of the teachers 
« 

involved. Dr. Gerald Kulm of Purdue University was contacted and 
asked to do a reading- level* evaluation of the experimental materials 
and, in particulsfr, to coinpaxp^ the reading level of Algebra Through 

m 

" Applications with the level of two other first-year algebra text- 
books, Holt Algebra and Houghton-Mifflin's Algebra Structu^ and 
Method. Bo^k 1. . * _ ■ ' ^ 



IV. ANALYSIS OF DATA AND FINDINGS 



Achievement data 



Hi 



Overall • achievement 



\ 



I'our achievement "^sts were administered, two in the Fall and 
two in the Spring. An iUHthme tic Test and the ETS Test were given 
in the Fall. In the Spring, the ETS Test was repeated,' together 
with a project.- developed First Year Algebra Test (FYAT). For the 
analysis, only data for those students who took all four tests 
-were retained. F^thermore, insufficient" data were received from 
two of the 19 schools completing the study. In each of the 17 

t 

schools included in the analysis, the two, classes in each trfeat- 
m^t were combined into one unit. In all, there were 1,290 students 
retained in the achievement analysis; 679 in the experimental group; 
and 611 in the control. Me^ scores on the achievement tests wer6 
analyzed by treatme;it and by s^ool. Analysis of achieveme'nt on 
individual items was also conducted by treatment across schools. 
In all* analyses, the lev^l of significance was set at -a « .05. 

Observational reports and preliminary examination of the data 
suggested that each of the 17 schools in the study represented a 



unique situation. Each was unique withr&ap*<it— to organization, 
clientele .'^iffid learning environment of the school as well as the 
confounding effect of the community enviroiiment surrounding it. 
For example, one school experienced a three-week teacher's strike;^ 

( 
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in another, attendance was influenced by a local transit strike; 

^ \ \ . 

in two schools, students were subjected to a change of teacher at 

mid-year; absentee rates varied markedly from school to /school. 

In some schools it- became administratively unfeasible to maintain 

intact groups throughout the year. 

Table 5 presents tthe school means and treiEitment means for 

each, of. the four achievement tests and the sum' of the^m^ans- on^ the . 

two Sp^ng Achievement tests. The variability among ^the school 

means is apparent. A dh^way analysis of variance by school 

(ignoring treatment) was conducted for/each test to determine whether 

t^e means of the 17 schools were equa!tL> Table 6 sunsnarizes these ' 

^alyses. Significant differences were obtained for each. test. 

/ Xhe (^if f erences noted above suggested the existence of 17 

separate e^iferime^ital' settings.- To examine :the^reatment effect 

across 4ll schools^ 17 matched pairs (experim^tal i^otjp matched 

with control group in each of the 17 schopls) were formed. For ' ^' 

each of the four' achievement tests a matched pair t-statistic was 

computed. This analysis is summarized in Table 7. Using this 

4nalysis^ no significant difference was found between ^reatments - • 

, either i^ the Fall or in the Spring. The lack of significant 

differences in the Fall attests to the comparability of the two 

treatment groups of the onset of the experjjnent. To clarify the 

lack of signi-ficant differences in the Spring, further exploration 

of between- school differences was undertaken. 

A two-way treatment x school analysis of variance was conducted 

for each of the four achievement tests and the sum of the means - 

on the two Spring Tgsts. In each of these, the unit 6f analysis was 

the students score. Means for each treatment widhin schools ajre 
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TABLE 5 



SCHOOL AND TREATMENT MEANS ON ACHIEVEMENT TESTS 
: S ■ 



< 


N 


Fall 


Spring 


Arith 


ETS 








All students 
All -exp 
All ^control 


1290 
679 
611 


32.32 
32.43 
32 19 


12.57 
12.25 
12 ^2 


^ 20.79 

19.8 V 
21 87 


13.04 

. 13.84 
12 1 S 


33.83 
. 33.66 


School 1 

Exp 

Cont 



11 
39 
38 


30.09 
30.28 
29.89 


12.25 
' 12.38 
12.11' 


17.56 

17.54 
17.58 ' 


T 

11.04 
. 13.49 
8^52 


28.60 
31.43 
' 26.11 


School 2 
Exp 
Cont • 


99 
49 
50 


29.49 
29.59 
29.38 


10.64 
10.89 
10.38. 


13.97 
13 . 90 
14 . 04 


7,68 
•8.43 
6.94 


21.65 
27.33 
20 . 98 


School 3 
Exp 
Cont 


85 
42 
43 


33.67 
36.31 
31.09 


13.00 
13.17 
12.84 


21.31 
21.41 
21.21 


14.18 
17 . 10 
11.33 


35.48 
38.50 
32.53 


School 4 
Exp 
Cont 


93 
47 
46 


32.72 
32.^98 
32.46 


11.79 
, 11.55 
12.02 


20.43 
18.72 
22.17 


12.59 
12.60 
12.59 


33.02 
31.32 
34.76 


School 5 ^ ' * 
Exp 
Cont 


57 
36 
21 


.30 . 13 
31.00 
28.62 


10.60 
11.06 
9.81 


17.35 
18.17 
15 .95 


11.56 
13.17 
8.81 


, 28.91 
31.33 
24.76 


School 6 
Exp 
Qont ■ 


44 
" 27 
17 . 


24. £6 
24.48 
24.94 


8.91 
8.93 
8.88 


11.36 
10.22 
13.18 


6.86 
6.30 
7.76 


18.23 
16.52 
20.94 


School 7 
Exp 
Cpnt 


67 
44 
23 


31.26 
31.02 
31.70 


10.91 
10.55 
11.61 


18.37' 
17.02 
20.96 


10.31 
10.02 
10.87 


28.69 
27.05 
31.83 


School a 
Exp 

Cont - 


52: 
31 
21 


31.37 
31.71 
30.86 


12.23 
11.45 
13.38 


1J9.90 
20.97 
18.33 


12.10 
12.03 
12.19 


3.2 . 00 
33.00 
30.52 


School 9 
Exp 
Cont 


84 
45 
39 


35.25 
* 34.89 
35.67 


14.26 
14.18 
14.36 


23.39 
27.73 
23.00. 


15.20 
16.33 
13.90 


38.60 
40.07 
"56.90 


School 10 
Exp 
Cont 


76 
34 
42 


33.15 ^ 

31.38 

34.57 


14.21 

13.63 
^ 14.64 


19.22 
15.76 
22.02 


11.71 
12.92 
10.74 


30.96 
28.68 
32.76 
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Fall 




Spring ' 




N 


Arith 


ETS 




ETS 


mi 


ETS+FYAT 


School 11 
Cont 


70 
36 
34 


28.96 
30.11 
27. 7\ 


11.50 
10.81 
12.24 




22 . 2% 
21.28 
.23 . 26 


13.40 
14.28 
12.47 


35.64 
35.56 
35 . 74 


School 12 
Exp 
Cont 




29.60 
29.66 
29.55 


11.58 
11.97 
11.29 




' 19.73 
19 .21 
20.13 


' 10.61 
• 11.10 
10.24 


.30.34 
. 30.31 
30.37 


School *13 
Exp 
Cont 


[ 71 
35 
36 


35.52 
36.00 
35.06 


14. as 

14.14 
15.19 




25.80 
24.14 
27.42 


18.00 
20.14 
15.92 


43.80 
44.29 ^ 
43.33 


School 14 
Exp 
Cont 


69 
37 
32 


33.^1 
32.97 
33.47 


12.76 
12.65 
12.88 




21.29 
•20.84 
21.81 


13.84 
16.32 
10.97 . 


35.13 
37.16 
— 32.78 


School .15 
Exp 
Cont " 


122 
64 
58 


38.33 
37.98 
38.71 


16.45 
16.08 
16.86 




29 . 04 
27.20 
31.05 


20.20 
20.38 
20 . 02 


49.25 
47.58 
51.09 


School 16 
Exp 
Cont 


87 
45 
42 

• 


35.53 
35.44 
35.62 


13.15 
12.49 
13.86 




24.70 
22.67 
26.88 


14.23 
14.24 
.14^2a 


38.93 
36.91 
41.10 


School 17 
Exp 
Cont 


.70 
39 
31 


27.87 
28.^23 
27.42 ^ 


-10.30 
9.13 
11.77 




18.84 
17.46 
20.58 


11.41 
10.87 
12.10 


30.26 
28.33 
32.68 



TABLE 6 " 

' ANALYSIS OF VARLANCE FOR THE ACHIEVEMEJIT TESTS 

BY SCHOOL . . 





Arithmetic Test 


Source 


df 


' ss ms 


F 


Sig of F 


Schools - 
Error 


16 
1273 


13856.52 866.03 
45392.45 35.66 


24.29 


'<.001 


Total , 




Fall ETS 




• 


Source' 


df 


ss ms 




Sig of F 


Schools 
Error 


Id 
1273 


20186.05 1^.86 






.Total 


^ 1289 


1 

Spring ETS 








• 
• 




• 


Source 




ss qis 


F ' 


Sig of F 


School^ 
Error 


12/^3 


23141.55 1446.35 . 
60376.41 29.25 


49.45. 


<.001 



Total 1289 

First Year Algebra Test 



Source 


df 


ss 




ms 

* 


F Sig of F 


School^ 
Error 


16. 

1273 


14925. 
28428. 


28 
82 


932. 
22. 


83 41.77 ^ <.001 
33 


total 


1289 ^ 


> 




— 1 





I 

J 




27 



TABLE 7 



MEAN CORRECT RESPONSES BY TREATMENT FOR 
ACHIEVEMENT TESTS 
N - 17 MATCHED PAIRS 





Experimental 


Controi' 


mean diff 
(exp- control) 




t -value 


sig 
P< 


Arith. Test 
(48 items) 

Fall ETS 
(40 items) 


32 . 00 
12.07 


31.59 
\ 12.97 ' 


0.418 
-0.*900 



1.78 
2.26 


0.97 
-1.64 , 

'4 


.346 
.120 


Spring ETS 
(40 items) 

FYAT 

(33 items) 


19.67 
13.51 

' 


19.58 
12.24 


0.094. 
1.271 


7.30 
3.45 


0.05 - 
^ 1.52 


.958 
.148 



.. •■) 
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also reported in Table 5. A summary of the analysis of varianj^es 
is presented in Table 8. \ 
. As noted in Table 8, a significant interaction of treatment 
with s'chool was obtained /or all but the Fall ETS\Test. That test 
showed a significant main effects F-value (p - .019) in favor of 
the control group. Efforts to identify tit^ source of the, inter- 
action obtained on the other tests by logical groupings of schools' 
met with no success.^ » 

Because of the significant interaction of treatment with 
schools f the achievement data were subjected to a separate analysis 
for each school. While an analysis based on the use of multiple 
t-tests should be i^sed with caution,, this approach was utilized 
ibecause of the varied sckool settings. Significant differences oxy 
the Arithmetic Test w^re found in two schools in the Fall, one in 

m 

^^avor of the experimental group and one in favor of the control. 
Significant differences in' favor of the control group on the Fall- 
ETS Tes4: were observed at one school. At the .05 level of signif- 
icance, differences should be expected in one out of twenty schools 
by chance. Hence, this further analysis confirms the overall 
comparability of the two treatment groups in the Fall. 

On the Spring First Year Algebra Test, sigr^f leant differences 
were foi^id in eight schools, each favoring the^ experimenfe^ grpup . 
On the Spring ETS Test, significant differences were found' in eight 
schools', each favoring the control. On the condiined algebra 
achievement score, obtained by summing the two Spring achievement 
scores, significant t-values were obtained for nine schools, four 
favoring the experimental group and five favoring the control group 
In all cases the significance on the combined score merely reflects 

•» ■'■ . . 



. TABLE 8 

TBEAXMENT BY. SCHOOL ANALYSIS OF VARIANCE 









FALL 






» 

* 








Two-way 


Analysis 


of Variance 


1 f0r 

/r 


Arithmetic ^est 

. J- 






Source 


df 


ss 




/ ms 




W 


Sig 


of V 


Main Effects 


17 


13906 


.90 , 


/ 818. 


05 


23 


.16 


< 


.001 


Treatment 


1 


50 


.37 r 


. 50. 


37 


1 


4'3 


< , 


. 233 


Schools 


16 


13889 


.07 


868. 


07 


. 24 


.57 . 


< , 


.001 


Interaction 


16 


982 


.04 


61. 


38 


1 


73 


< 


.035 


Residual s 


1256 


44360 


.04 


35. 


32 . 










Total 


1289 


















Two- 

< 


-way Analysis < 


of Variance 


for 


Fall 


ETS 




* 


Source . 


df 


ss 

* 




ms 






F 




of F 


Main Effects 


17 " 


4675 


.86 


275. 


05 


17 


.43 


< 


.001 


Treatment 


1 


87 


.33 


87. 


33 


•5 


.53 




.019 


Schools- 


16 


4533 


.70 


283. 


36 


17 


.95 


< 


.001 


Interaction 


16 


274 


.80 


17. 


18 


1 


.09 ' 


< 


.361 


Residual 


1256 . 


19823 


.92 


L5. 
— se_ 


78 










Tot^l 


1289 






• 












I . 








S^ING 














' Two-way Analysis of Variance for Spring ETS 


Source < 


.df 


ss 




ms 






F 


Sig 


of F 


Main Effects 


17 


24268 


.28 


1427. 


55 


52 


.07 


< 


?• 

.001 


Treatment 


1 


1126 


.73 


1126. 


73 


41 


.10 


< 


.001 


Schools 


16 


22922 


.71 


1432. 


67 


52 


.26 


< 


.001 


Interaction 


16 


1673 


.60 


U04. 


60 


3 


.82 


< 


.001 


Residual 


1256 


34434 


.54 


27. 


42 











J- 



Tbtal 



1289 



TABLE 8. Continued 



, . . -r^ ^ 

Two-way Analysis of Variance for First Year Algebra Test 



Source 


df • 


ss 




ms 




• F 




Sig 


of F 


Main Effects 


17 


15975. 


52 


939 


.74 


■45. 


77/ 




.001 


Treatment 


1 


. i050. 


24 


1050 


.24 


51. 


16 . 




.001 


Schppls 


16 


15059. 


61 


941 


.23 


45. 


85 




.001 


Interaction ' 


16 


1592. 


1& 


99 


.51 


4. 


85 


< ^ 


.001 


Residual 


1256 


25786. 


42 






•> 








Total 


^289 
















Two 


-way Analysis of 


Variance 


for 


ETS+FYAT* 




• 


Source 


df 


ss 




, ms 




F 


1 


Sig 


of F 


Main Effects 


.17 


7^052. 


69 


4356 


.04 


56. 


44. 


< 


.001 


Treatment 


1 . 


1'. 


34 


1 


.34 


0. 


02 


< 


.a95 


Schools 


16 


74011. 


50 


4625 


.72 


. 59.. 


93 


< 


.001 . 


Interaction 


16 • 


4689. 


86 




.12 


3'. 


80 




.00-1 


Residual 


1256 


♦ 96944. 


44 


* 77 


.'19 










Total 


1289 
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the magnitude and direction of the difference on one of the two 
Spring achievement tests. 

Because of the significant difference obtained in three 
schools on one of the Fall pre-tests« analysis of covariance using 
the Arithmetic Test and Fall ETS Test as covariants were aldo 
conducted, recognizing that the assumptions for such an analysis 
are tenuous. This 'analx§is confirmed all of the signif leant -^dif- 
ferences resulting from the previous t- tests and, additionally, 
identified two more significant differences. One of these showed 
a significant difference in favor of the experimental group on 
the First Year Algebra Test, while the other showed a significtot 
difference in favor of the ^ontrol group on the Spring ETS test . * 
In the second case, the initial superiority of the eicperimental 
gi^up on the Arithmetic Test in the Fall was apparently compensated 
for with the use of that test as a covariate. Significant differ- 
ences had been found ^n Fall pre-tests in two other cases. The use 
of these tests as covariates in these cases did not contribute to 
the analysis. On the sum of the two Spring tests, the iise of 
covariates confirmed the results of the previous t-tests with three 
additional refinements. At two schools', the use of covariates 

I 

reduced tijf difference between the experimental and control. groups , 
while 4t d third, the use of covariates accentuated the difference. 
In all three cases, the differences were in favor of the experi- 
mental treatment.' A summary of the findings of the 17 separate 

t- tests and analyses of covariance (ANCOVA) are presented in > 

■■. 

Table 9.' ' 
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SIGNIFICANT DIFFERENCES BY SCHOOL 
(Sumnary of t-tests by treatment) 



4. 



School 



Fall 



Arith 



ETS 



Spring 



ET^ 



FYAT 



ETS+FYAT 



• 1 
2 
3 
4 

\ 5 
6 
7 
8 
9 
10 

12 

15 
16 
17 



Eaq) 



pontrol* 
Control 

Control 
Control^ 



Control 



Control 



Control 



C^trol 

Control 
Control 
Control 



Exp 
Exp 
Exp 

Exp 



Exp 
Exp 
Exp* 

Exp 
Exp 



.Exp 

Exp** 

Control 

Exp** 

Control 

Control 

Exp* 



Control 
Control 



* significant difference only with F'all tests as covariates 
** no significant difference with Fall tests as covariates 
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Item analysis 

Items on the ETS Test and the First Year Algebra Test measure 
specific objectives of first-ye^r__^algebra programs.- The First 
■^ear Algebra Test* was developed from a list of objectives not 
tested by the ETS Test but covered either by the experimental 
or traditional materials or both. Twelve of the 33 items on 
that test reflect the unique objectives of the experimental mate- 
rials. Items of the ETS Test are categorized by its publisher by 
objectives and, generally, reflect objectives common to- traditional 
first-year algelsra programs. Inasmuch as total achievement test 
scores are only meaningful when the total test reflects the objec- 
tives ^luad emphases of the course, furtl^er analysis of the achieve- 



tcwe 



ment data was undertaken to explore the difference bet^ween the 
* experimental and control groups by objectives as measured by items. 
Items on the Spring ETS Test and First Year Aljebra Test were 
' analyzed by treatment across schools. For e^icii^tem, the Chi 

Square statistic wafe used to t^st the dependence of^he treatment 
and the number of correct and incorrect responses. ,,tEhe. number and 

percent of correct responses for each item on the Spring ETS Test 

■ 

^ and on .the First Year Algebra Test are presented in Tables 10 and 
11, respectively. 

On the Spring ETS Test, significant differences were found 
on 16 of the 40 items, all in favor of the control group. On th^ 
First Year Algebra Test significant differences were found on 16 
' of' tb^ 33 items, 13 in favor of the experimental group. A list 
of items by objective may be found in Appendix B, 

The experimental group did significantly better than the C)^- 
y trol group on all items dealing with relative frequency and proba- 

t 
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TABLE 10 



NUMBER AND PERCENT OF CORRECT RESPONSES BY ITEM 

FOR SPRING ETS TEST 



Experimental N - 679 
Ho. correct (% correct) 



Control 
No. correct 



N - 611 

(% correct) 



sig 




646 
508 
07 
409 
588 
526 
161 
582 
417 
295 
386 
'492 
545 
417 
395 
160 
566 
366 
128 
315 
291 
^59 
105 
273 
201 
254 
349 
259 
281 
354 



(95.1 

(74.8 

(59. 9> 

(6Q.2 

(86^ 

(77.5 

(23.7 

(|5.7 

(71.4 

(43.4.: 

(56.8 

(72.5 

(80.3 

(61.4 

(58.2 

(23.6 

(83.4 

(53.9 

(18.9 

(46.4 

(42.9 

(52.9 

(15.5 

(40i2 

(29.6 

(37.4 

(51.4 

(38.1 

(41.4 

(52.1 



V, 



r 



586 


(96.4) 


1.03 


511 


(83.6) 


16.10 


413 


(67.6) 


8.61 




(59.6) 


.00 


564 


(92.3) 


12,35 


495 


(81.0) 


2.90 


134 


(21.9) 


.40 


542 


. (88.7) 


3.21 


382 


(62.5) 


.24' 


235 


(38.5) . 


2.79 


359 


(58. 8^ 


.58 


480 


(78.6) 


' 7.06 


479 

• 


(78.4) 


.29 


371 


(60.1) . 


.00 


497 




32.80 


170 


(27jS5' 


3.06 


515 


(84.3) 


.39 


457 


(74.8) 


61.98 


230 


(37.6) 


56.70 


327 


(53.5) 


6.80 


318 


(52.0) 


11.19 


391 


(64.0) 


' 16*. 90 


112 


(18.3) 


1.82 


332 


(54.3) 


26.23 


256 


(41.9) 


21.45 


232 


(38.0) 


.06 


330 


(54.0) 


.99 


^323 
285 


(52 .'9) 
(46.6) 


28.57 
3.76' 


336 


(55.0) 


1.18 



p<.0001 
'P<.0033 

p<.0b04 



-p<.0079 



p<.0001 



p<.0001 
p<.0001 
p<.0091 
p<.0008 
p<.0001 

p<.0001 
p<.0001 



p<.0001 



yc 
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10 Continued 

• 




, 35 




















Item 


Experimental N » 679 


Control 




» §11 


2 

X 


^ sig 




No. correct 

• 1 


(% correct) 


No. correct 




^/^rrect) 




31 




442 


(65.0) 


408 


r 


(66.8) 


i -53 




32 




il68 


(24.7) 


159 




(26.0) 


.28 




33 




233 


(34.3) 


._349 




(40.8) 


5.82 


p<.0159 


34 




190 


(-:^8.0) 


111 




(36.3) 


10 . 41 


p<.0013 


35 




1473 


(69 . 5) 


392 




(64.1) 


3.55 


• 


36 




1317 

t 


(46.7) 


f% mm f% 

111 




(44.5) 


.39 


t 


37 






(10.4) 


149 




(24 4^ 


43.78 


p< .0001 


38 




190 


(28.0) 


171 




(28.0) 


.00 




39 




118 


(17.4) 


105 




(17.2) 


.00 




40 




?61 


*(38.4) 


227 




(37.1) 


.11 
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TABLE 11 

Dumber and' percent of correct responses -by item 
forr first 'year algebra test . 



/£xpepimental N « 679 
corrfect (% cdrrect) 



Control N - 611 
No. correct (% Correct) 



sig 



7 
170 
438 
473 
192 
306 
326 
418 
354 
301 
315 
182 
265 
259 
220 
356 
263 
324 
' 77 
1'69 
287 
333 
316 
105 
176 
472 
260 
191 
300 
202 
300 
340 
215. 



(68.8) 
>25.0) 
(64.5 
(69.7 
(28:3 
(45^.1 
(48.0 
(61.6 
p2.1 
(44,3 
(46 ..4 
(26.8 
(39.6 
(38.1 
(32.4 
(52.4 
(38.7 
(47.7 
(11.3 
(24.9 
(42.3 
(49.0 
("46 . 5 
(15.5 
(25.9 
(69.5 
(38.3 
(28 fL 
(44 . 2 
(29.7 
(44.2 
(50. 




436 

144 

326, 

252 

242 

168 

283 

247 

165 

319 

210 

148 

188 

203 

152 

356 

178 

300 

33 
149 

50 
288 
309 
209 
161 
409 
234 
167 
204 
198 
258 
231 
192 



(71.4 
C?3.6 
(53.. 4 
(41.2 
(39.6 
(27.5 
(46 . 3 
iUO-. 4 
(27,0 
(52.2 
(34.4 
(24.2 
(30.8 
(33.2 
(24,9 
(58.3 
(29.1 
(49.1 

(5.4 
(24.4 

(8.2 
(47: 1 
(50,6 
(34.2 
(26.4 
(66.9 
(38.3 
(27.3 
(33.4 
(32.4 
(42.2 
(37.^ 
(31.4) 



p<.0001 

p<.pooi 

p<.000l 
p<.0001 

• ' I* 

p<.0001 
p<.0001 
p<.0040 
p<.0001 

p<.0030 

p< . 0044 

p<.0005 

p<.0002 

p<.oo8i 

1 

p<\.0001 



p<.0001 



p<.oaQO 



00 
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bility* (FXI^T: 3^ 8, 11, 19) . > It- shotitd'lje noted that probability 
is not incluB(^(jv^H tgie traditional algebra cpurse. However, infor-. 



matioix fj^om the teachers indicated that 11 of 15 experimental . 
: teachers reporting omitted Chapter 13 which emphasizes probability. 
Since the majority of students in /die experimental group did not 

♦ receive the intended instruction iiv probability, the significant 

* . . ■ 

differences noted may be due to the Informal introduction of' . 
'^probability concepts throughout the applications format. 

Other topics unique to the experimental materials on which 

i 

the experimental group did significantly better than the control 
are metric (FYAT 6), models for multiplication (FTAT 4) / percentage 

V decrease (FYAT- 15) , coiflpounlS interest (FTAT 21), and rate of change 

fa* . / 

^.^s/slope (FYAT 29). Some topics, while not unique to the experi- 
mental materials^ were more heavily emphasized than in, the stan- 
dard course. Of these, no significant difference was found between 
the two groups on the use of subscripted vati«ables (FYAT 7), use 

it of the rate model of division in a proportion (FYAT 23), and 

\ 

. conversion 'within the metric system n£FYAT 31). - 

The control gro\^ did signif icanOiy better on many items deal- 
ing with elementary algebraic manipulations t Some of these (a.^., 
division! of rational expressions (ETS 28)V division of polynomials 
(ETS 25), and trinomial factorization (ETS ^4) ) were explicitly 
omitted from the experimental materials and ^he superiority of ^ 
the control group is not unexpected. » 

• Other of these elementary algebraic skills were included in 
the expferimental textbook, but perhaps not emphasized to the 
extent as in some standard textbooks. 'These include integer arith- 
metic' (ETS 3), evaluating exponential expressions (ETS 22), 



multiplying using" j:he distributive property (ETS 15) , us,^g the 
FOIL technique (ETS 21 and FYAT 2^4) , monomial f ^cCoring (ETTS 18) , 
and simplifying radicals using the property /xy - /x/y (FYAT 10) . 

The control group did significantly better on the ETS Test on 
items dealing with factoring (ETS 18 and 2.4^^ and quadratics (ETS 31 
and 34). However, there was no " significant difference between the 
two grotips on the First Year Algebra Test on items involving 
solving quadratics using the formula (FYAT 14) , spl^HLng quad- 
ratics' in factored ^orm (FYAT 2|) . 

The two groups were more comparable on items requiring the 

translation from verbal to algebraic expression^ The cotntrol gro\jp 

did better on 2 items, the experimental on 4, with ho differences 

on 6. ^x^ch group did better on those items explJLcitly taught in, 

their materials.'. The two groups were relatively comparable on 

solving linear equations and .inequalities ^ subs touting into 

algebraic expressions and equatidtfs, and conrt)itiing terms • .However, 

the experimental group performed better on items involving a lope • 

» " ■ - ■ 

Achievement of average students N 

The intended -population of the experimental materials is the 
average to below-average algebra student, defined by Usiskin as 
students from approximately the 30th to the 85th percentile of 
abilitv. National norms for the Arithmetic 'Test indicate boun- • 
darias of the 30th to 85th percentile for all beginning 9th grade 
st^idents as raw scores of 23 and- 33. On would expect becter 
scores from algebra students. Accordingly, for students in the 
study, the Sgth to 85th percentile on che Arithmecic Test is bo'jnded 
bv raw scores of 29 and 39. For chis study t^se scores were 



r 
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used to Identify "average , students . " OaTthe national norms" these 
scores encompass. the 50th to 85th percentile at the beginning of. 
grade ninp, and the 40th to 82nd percentile at th^ end of grade 
nine. 

Means for the" "average student" group 'are reported in Table 12. 
Siiice "average students" were not tai^ght as £m intact group, and 
since the proportion of "average students" varied from school to 
school, data for "average students" was analyzed by treatment across' 
schools. The t-values and theit signi^cance are also reported in 
Table 12. These results parallel >sl^^ndtngs for the total 
population. 




TABLE 12 

ACHiEVElteNT TEST MEANS FOR "AVERAGE STUDENTS" 







Fall 


Spring 


.Arith. 




ETS 


FYAT 


ETS+FYAT 


Total population 




32.32 


12.25 


20.79 


13.04 - 


33.83 


Average students 


Average exp 
Average control 
t- value (E-C) 
significance 




34.38 
34.13 
1.06 
p<.292 , 


12.59 
'13.26 . 
-2.40 
p<.017 


20.41 
22.53 
-4*97 
p<.001 


14.17 
12.16 
5.'36 
p<-.001 


34.58 
34.69 
-0.16 
p<.876 


All students • 


All exp 
All control 
t-value (E-C> 
significance 




32.43 
32.19 
0.62 
p<.534 


12.25 
12 . 92 
-2.73 
p < . GOB" 


19.82 
21.87 
-5.42 

p<.001 


13.84 
12.15 

5.27 
p<.001 


33.66 
34.01 
-0.55 
p^.583 ■ 
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• . ■ . ■ , • 

' ' Attitude data . , 

, ( / ' ■ ^ V. 

Opinion Survey > ^ 

Xhe Opinion Surveys / given in/Cfie Fall and Spring (See Appen- 
6\.% B) , were composed of 25 items designed to assess 'Student ' 
attitudes pn the enjoyment, value, and nature of mathematics, 
algebra, and their algebra textbook. Although at^titude scales 
were not developed, clusters^f items probing simirlar or closely- 
related attitudes were given.- Due to their purpose and construe- 
tion, data from the Opinion Surveys were analyzed by item across 
schtorls and by treatment. Only those 1,521 students who completed 
both the Fall and Spring Opinion Surveys were retained for this 
analysis. For each item, the Chi Square statistic was used to 
test whether the distribution of responses was independent of the 
treatment. For the Likert-tfST>e items, responses were scores, and 
"t-tests wei^a also used to test for differences between the two ' 
grovtps. * ^ ' • - . 

On the Fall Opinion Survey,' a significant €hi Square value 
was obtained on only one item. In, 25 items one difference should 

r 

be expected by chance at a .05 level of significance. On this ^ item, 
"I plan to take anot^ier mathematics course after this one, ^ 65.0% 
of the control group responded affirmatively in the Fall ds compared 
to only 58.4% of the experimental group; while 34. 47,'\f the experi- 
mental as opposed to only 28.7% of the; control was undecided at 
this point. In the Spring, however, there was no significant 
difference between the two groups in their responses to this item. 
In both groups 79% indicate that they planned to take another 
mathematits course. 

0^ 



Of the^25 items in the Fall Opinion Survey, 24 were Likert- 
type items. Res'ponses to these^items were assigned scortfs from 1 
to 5 with 5 representing the more favorable response. Mean scores 
by group were then calculated fo\j each item. Differences between 
these means were analyzed with t- tests. A significant difference- 
was obtained on 1 item. Item 20. Data for this item are presented 
below. In C^ie Fall\the control group had a more favorable view 
of the need of mathematics in jobs outside of science and 
engineerit^g. Again at a. .05 level of significance, difference on 
1 out of 24 items should bfe expected by chance. This particular 
•item was not repeated in the Spring. Ae overall lack, of signifi* 
cant differences in the Fall on the -Opinion Survey further attests 
to the comparability of the two treatment groups. at the onset of 
the evaluation. 

TABLE; 13 

RESPONSES TO ITEM 20: FALL OPINION SURVEY 



"Outside of science and engineering there 
mathematics in jobs." 


is little 


need^or 


SA 


A 


• U 


D 


SD Mean 


t- value 


Exp . 25 . 1% 
Control 27. 5X 

# . ■ 


51.8^ 
53 .97, 


9.97, 
8.77. 


. 10.67, 
8.()7o 


2 .67, 3 . 86 
2.07, 2.97 


. -2.14 • 



On the Spring Opinion Survey, significant Chi Squares were 
obtained on 7 of Che 25 items. The distribution of responses for 
these 7 items is presented in Table 14. Five t)f these items 
surveyed opinions about the algebra textbook. In all cases , a 
larger proportion of the experimental group found their textbook 



TABLE '14 



DISTRIBUTi;ON OF RESPONSES TO SELECT ITEMS FROM 
THE SPRING OPINION SURVEY 



Item 1: Algebra Is an interesting subject. 



Exp 

Control 4 



SD D U A - SA . mean 

8.9% 18.1% 23.7% 39.2% 10.1% 3.24 

5.6% 17.9% -20.4% 43.4% 12.6% 3.39 

- It. 06* 



t -value 
-2 , 78** 



Item 2: 



"Exp 

Control 



Algebra is not iB5)ortant in everyday life. 

SD D U A SA mean 

19.1% 39.9% 22.2% 13.3% -5.6% 3.54 
15.4% 40.1% ^1.8%. 16.7% 6.0% 3.42 

- 6.25 



t -value 
2.04* 



Item 5: Explanations in my algebra book helped me to understand 
algebra. 



SD D U A SA ' mean 

Exp 13.6% 21.8%. 19.0% 37.3% 8.?% 3.05 

Contrpl 15.9% 28.0% 16.3% 32.0% 7.8^ 2.88 

• x^ - 11.97* 



t -value 
2.71** 



Item 1^0: I efijoy working yord problems 



Exp 

Conbro 1 



SD D 
24.0^ 33,4% 
38.2% 29.0% 



U 

21.2% 
15.4% 



A 

16.1% 
15.4% 



44.93** 



SA 

5.3% 

2:1% 



mean^ 

2.45 

2.14 



t -value 
5.25** 



r 



Item 12: Explanations in my algebi^a-itook were of no help in 



doing the problems 

SD D V U 

Exp 14.8% 43.6% 19.4% 

Control 11.7% 39.8%" 18.9% 



A 

13 . 0% 
18 . 9% 



SA 
9.2% 
10 , 6% 



13.12* 



meaii 
3.42 

3.23 



t -value 
3.09** 



Item 20 



Exp 

Control 



The math book we* used this year was 
most math books. 



more interesting 
. 38.4% 
21.6% 

•..2 



less interesting 
18.1% 
16.0% 



63.24 *★ 



*than 



neither 
42 . 9% 
61.8% 



TABLE 14,— Continued 



Item 23: I read the explanations in my math book. 



Exp 

Control 



almost 
never * 

9.5% 
14.0% 



some of half of 

the time the time 

21.2% 17.8% 

26.4% 15.6% 

y?- - 19.91** 



most of 
the time 
27.9% 
27^. 2\ 



almost 
always 
23.5% 
16.9% 



Item 24! 



Exp 

Control 



The math book we used this year was 
read and tinders tand. 



very moderately neither 

easy easy 

6.5% 30.1% ^6.5% 

3.2% 18.9% 26.9% 

,1 . 45.90*5*^ 



moderately 
difficult 
.23.3% 
34.5% 





to 



very 

difficult 
13.6% 
16.4% 



* significant at a » .05 
** significant at o =^ .01 



44 

more useful, interesting, or readable compared^ to students xising 
standard algebi/a^extbooks . 

Of the 25 items of the Spring Opinion Survey, 19 were Likert- 
type items. Responses of these items were scored and t-tests were 
used to ftirthfl^ analyze the difference between the two groxips or^ 
the mean scores on each item. Significant differences jwere found 
on 5 "of the 19 items. The t-test confirme^-CtTe differences in 
response patterns found by the Chi Square tests on, Items 1, 5, 10, 
and 12, and further identified a significant difference on Item 2. 
All differences favored the experimental group except for Item 1; 
"Algebra is an interesting subject." All\ t-values , except for 
Item 2, were significant at a - .01. Data for these 6 items are 
also presented in Table 14. 

Of the 25 items given in the Fall, 15 Likert-Cype'^d 1 
multiple-choice items were repeated again in the Spring. Of the 
15, 7 were modified by changing "mathematics" to "algebra." For 
the 15 Likert-type repeated items, changes^in attitutie from Fall 



to Spring were analyzed by means. of t-tests on paired data, Fall 
scores paired with Spring scores for each student. For both the 
experimental and control group a decline in'^attitude from Fall to 
Spring was observed. For the experimental group, attitude declined 
significantly o^ 9 of the 15 repeated items, and for the control 
groupT on 7 of the 15 repeated items. Comparison of the change of 
attitude between the two groups from Fall to Spring revealed only 
one significant difference. The significant decline in attitude 
on Item 1 for the experimental group is reflected in this signif- 
icant difference in the two groups from ^all to Spring and in the 
significant diffeT^ence between the two groups in the Spring. Both 
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_Jferoups regi^ered a decline on Item^, but the experimental, groijp 
registered both a significant decline and a significantly great et - 
decline than the control. Data for the 15 repeated Items are 
presented. in Table 15. 

CoTitent specific attitudes ^ 

The Algebra I Questionnaire designed to assess students' 
attitudes about the ^se, enjoyment and usefulness of specific 
bpics in first-year algebra. Thirte'en topics conanon to firsb^ 
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year algfbra courses we're queried. Students were asked to respond 
to the following three * dimensions on each topic: 

a) easy to learn - - hard to learn 

b) lj.ke to do - - dislike to do 

/ ♦ - * ■ 

c) useful .after high school' - - useless after high school 
Pdsftive responses were assigned a value of 5; negative responses 
a value of 1; neutral, a value ^ of 3; and "did not. study," a value 
of 0. Mean scores for each i^tem were- computed by ifreatment. 
Differences between treatments across schools wer/ analyzed with 
t-tesX^ ^Table 16 presents the means and t-val\^s for each. item. 
Significant differences' favoring the experimental group were 

' found for solving word problems >(easy, like), solving inequalities 
(like), and. using the quadratic formula (eaay like) . Significant 
di^^rences faivoring the control group were found for solving 
^linear equations-y(easy , like), factoring trinomials (easy, like), 
dtetermining slope, y- intercept, or graph of linear equations 
(easy, like), working with functions (easy, like, useful), working 
with positive and negative numbers (like) , and translating words 
into algebraic expressions (like, useful).' Some of these differ- 



46 

REPEATED ITEMS FROM FALL OPINION SURVEY . 



TABLE 15 







N 


Fall mean 


Spring mean 


Mean difference 


Item 1 


Exp 

Control 
-2^, — 


rr f> *t 

787 
730' 


3.43 
3.45 


3. 23 

3.39 


- . 198* 
-.058 


Item 2^ . 


Exp 

Control 


"IT C% O 

788 ( 
728 


4. 23 
4..U 


3.54 
3 .42 


• / 

-.599* 
-.717* 


Item 3 


Exp 

Control 


784 
728 


3.54 
3.51 ^ 


0 AO 

3.50 


Ait A ^ 

-.010 


if 1 

Item 6^ 


Exp 

Control 


781 

724 


3.39 


3.^2 

3.25 


— ^ 

-.224* . * 
•-^45* . 


Item 7^ . 


Exp 

Control 


762 
698 


2 . 95 

2.97 ^ > 


2; 67 
/ 72.71 


- • 282* 
-,256* 


Iteip 8 


Tlxp 

Control 


787 
724 


'■ ■ r 

4. 05 
3.98 

• 


I 3. 78 

\ 3.68 


- . 267* 
' • 303* 


Item 9 


Exp 

Control 


768. 
703 . 


4.00 
3.95 


( 3. 96 
\4,0p 


- . 037 
+ .048 


Item 11"^ 


Exp 

Control 

— ;^ — ■ — 


763 
699 


Alls ^ 
i.ll 


3-.f 7 
3/30 


-.916* . 
-.872* 


Item 13 


Exg 

Control, • 


758 
699 


13.53 
^.49 


3.52 
3.42 


- . 012 
-.067 * 


Item 14 


Exp 

Control 


•7 c 

> 759 


V 

3. 89 
3.82 


3 .87 
3.91 


- .017 
+ .084 


Item 15 


Exp 

Control 


•7 C A 

759 
698 


3. 69 
3.68 


*5 CO 

3 . 58 
3.63 * 




Itefe 16."*- 


Exp 

Control 


764 
697 


3. 55 
3.56 


3. 22 
3.31 


-.331* 
; . 248* 




it8Bl 1/ 


c.Xp 

Control 


696 


J . / 3 

3.7v^ 


'3.79 


+.p02 


Item 18 


Exp 

Control 


764 
700 


4.34 
4.37 


" 4.^35 
4,38 


+ .014 
+ .00^ 


Itein_^L9^ 


Exp 

•Control 


763 
701 


/ 4.00 ^ 
3.97 


3.4'0 
3.38 


-.600* • 
-.582* 



1-Modified from' Fall Survey by changing "mathematics to '"^algebra" 
^ *Significant at a = .001 ^ * ■> 
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MEANS AND t-VALUES BY TREATMENT FOR THE 
ALdEBRA I QUESTIONNAIRE 





Topic • 


E^aqsefl mental 


Control 


t -value 


sig 


Solving linear equations 
easy 
like 
useful 


3.76 
3.10 
3.18 


3.97 
3.28 
3.24 


-2.62 
-2^39 
-0.85 


<.0O9 
<.017 


• 

Solving word problems: 
easy / 

like- ^ 

useful- 


2.72^ 

2.4^:^ 

^^4 


2.42 
2.20 
4.03 


3.62 
3.06 
-1.30 


.<.001 
<.002 


Simplifying expressions: 
. easy 
like, 
useful 


3.26 
2.94 
3.05 


3.33 
2.98 ' 
3.05 


-0 . 75 
-0.44 
-0.08 




factoring trinomials: 
oasy 
3kke 
useful 


3.52 
3.08 
3^ 15 


4.02 
3.52 
3.04 


-5.99 
-5.31 
' 1.45 


i <.001 
.<.001 


Solving inequalities: 
• easy > r 
like ^ 
useful' 


3.31 
2.94 
; 3.03 


3.27 
2.75 
2.92 


0.47 
2.24 
1.41 


<.025 


Determining slope, y-intercept, graph: 
easy / 3.41 
like I 3.08 
useful- 3.20 


3.69 
3.27 
a.21 


-J. 09 
-2.08 
-0.14 


<.002 
^.038 


Powers and toots : 
• easy 
like 

useful . , 


3.69 
3.38 
3.77 


■ 3.53 
3.29 

3.66 


1.91 
1.31 
1.42 




Solving systems: 
easy 
.like 
useful 


3.59 ^ 
3.21 , 
3.06 


3. 75 
^24 
3.16 1 


-1.77* 

-0.36 

-1.23 




Working with functions : 
easy 
like 
usefOk^ 

_ V- 


2.93 
2.56 
2^88 


3.55 
3.05 
3:06 


-5.72 ' 

-4.73 

-2.01 


■) 

<.001- 
<.001 
<.045 



J 
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TABLE 16 Cdntinued 





Topic ' Experimental 


' Control 


t -value 


sig 


Use quadratic formula: 
easy 
like 
useful 


3. 08 
3.00 

3.02 


2.70 
2.75 
; / • y 1 


^.42 
2.33- 


<.0Ol 
<.Q20 

-9- 


Working with integers : 
easy 
like 
useful 


A CO 

4. 58 
4.01 
4.26^ 


4.67 
4.17 


-1.71 

-2.18 

' no/,' 


<.030 




Calculating probabilities : 
easy 

like ^ 
useful . ^ , 


2.70 
3.75 


2.89 . 
2.81 


1.09 
-1.07 


< 


Translating lord to algebra: 
easy 
like* 
useful 


3.22 
2.73 
3.33 • 


•3.34 
^.96 
3.51 


-1.2^ 
-2.55 
-2.25 


> • 

< .011 

< .025 




\ 



/ 



} 
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ences in opiniatt^ do not reflect corresponding differences in 
achievement. For example, the experimental group was not partic- - 
ularly good at sol)w£g'^equalities and the control group did*^ 
signif leant ly/^orer on graphs of linear equ^ions than the exjJeri- 
mental' group. . ' , * . \ - 

Both groups foiflid working with positive and negative niters 
easiest and solving word problems hardest. The control groi 
however, found word problems significantly harder. Both grot 
Tiked working with positive and neg^^ive numbers best and solving 
word. problems least. The control group liked working with Axte-^ 
gers significantly more while the experiment^ group disliked word 
problems significantly less. Both groups also thought positive* 
and negative numbers would be most yseful after high school. 
However, they disagreed on the least useful topic, with the experi- 
mental group identifying functions and the control grou^ the 
quadratic formula. This disagreement most likely reflects the fadt 
that few expel^5^ental students studied functions and that few 
control students reached the quadratic fornjula. 



Consumer test data 



■ * J - • • 

The Consumer Test is a compilation of items n^asuring perform- 

ancejon specific consumer objectives. As such, an^lyiis of the 

Consumer Test data was conducted across schools by it^ and by ^ 

treatment. Fall data were analyzed only fjjr those 21 of . the 2« 

items retained in the Spring and only for ^ose students- who were^ 

administered the itetns both the Fall Wid again in the Spring. 

J'or students who were administered the ConsWer T^st in the Fall, 

874 received Form A" the Spring and 616 received Form B.^ The 



discrepancy, be t^ween the numb4i?s receiving Form A and Form B 
.reflects the disci^pancy in drop-out rates between (^e schools^ in 
th€% study that did not become apparent -until after the Spring 
testing program was comple^d. 

Table 17 presents the percent of each group responding cor- 
rectly to eaJbh'item in Form A and Form B. The Chi Square statis- 
tic was used to test for each item whether the number of correct 
and incorrect responses 

a) differed significantly for the experimental versus 

the control' group in the Fall} 
h). differed significantly for the experimental versus 
the control group in the Spring; 
' c) increased significantly from Fall tcJ Spring for the 
experimental groupi 

d) increased significantly from Fall to Spring for the 
control aroup ; aiid p • 

e) increased|,significantly more for the experimental 
than the control group. 

In all cases, a .05 level of signifiicance was used. 

* 

Of all 21 items, only one item (lA) showed a significant 
difference by treatment in the Fall. The /experimental group 
perfo|nned Significantly better on this item having to do with 
computing salaryj from hourly wages. Since at a .05 level signif- 
icant diflferences on one in 21 items should be expected, this 
overall ^ack of differences attests/to the comparability of the 
two group^ a^" the onset of the evajixa 

In the Spring, ^o items (6A, lOB)^ showed a significant 
dif ferencevby treatment, each favoring the experimental group. 



TABLE 17 • 

PERCENT 9F CORRECT RESPONSES BY ITEM 
FOR- CONSUMER TEST 



FORM A 



Item 


FALL 




SPRING ' 




;% GAIN 

i . . . ■ 


ft 


exp 


cont 




exp 


cont 




exp 


cont 




81:4** 


73.8 




89.5 • 


92.1 




8.1* 




18.3* ** 


2A 


59.6 


55.8 




70.4 


65.9 




10.1* 




9.1* 


* 3A 


73.1 . 


71.0 




80.9 


8S. 6 




7. a* 




12 . 6* ** 


4A» 


38.1 


37.9 




50.4 


46.3 




12.3* 




8.4* 


5A 




15.7 




19*. 7 


21.7 




8.5* 




k 0* 


6A 


15 .2 


13.8 




26.2** 


16.1 




, 11.0* 


** 


2.3 


7A 


io . 2 


53.7 




62.6 


66.1 




' 12 . 4* 




12.4* 


8A 


58.1 * 


53.5 




66.1 


65.x 




8.0* 




12.2* * 


- 9A 


42.4 


48:1 




63.2 


64.0 




20.6* 




15.9* 


IDA 


14,1 


18.2 




24.7 


22,4 * 




10.6* 


** 


' 4.2 


llA 


. 28.9 


33.4 




51.6 


48.1 




22.7* 


** 


14.7* 


4 






FORM B 








IB 


67.6 


69.9 




74.6 


77.5 




7.0 ■ 




7.6 


-2B 




36.7 




.46.8 


45.3 




9.8 




8.6 


3B 


19. 9^ 


26.0 




31.5 


36.0 




11.6* 




10.0 , 


4B 


39.4 


35.6 




48.6 


^ 46.7- 




9.2 




11.1* 


5B 


50.2 


44.6 




38.8' 


42.2 




-11.4* 


★* 


- 2.4 ' 


6B 


39.4* 


36.3 




44.3 


3sr.-4 




4.9 




3.1 


7B 


14 ."4 


14.2 




10.7 


11.8- 




- 3.7 




- 2.4 


SB 


w Si 








54.0 




8.0 




7.3 • 


9B 


' 52^JP 






62_,7\^ 


59y4 




10.4* 


■** 


4.5 


lOB 


4^ 


52.9 




54.1** 






7.3, 


■k-k 


- 8.6 



* Significant difference (a = .05) b.etween Fall and Spring 

** Significant diffeteiice (a = .05) between experimental and 
control' 



The content covered by both Items, compound Interest and average 
speed, were explicftly presented in the experimental materials. 

In comparing perform^tice from Fal^ to Spring on the items, 
significant g^|h^s were observed for both groups on 9 items (lA, 
2A, 3A, 4A, 5A, 7A, 8A, 9A, llA) , . f or the experimental group oh 
4 additional items (6A, lOA, 3B, 9B) , and for the control group „ 
on 1 additional item (4B) . A significant decline in a(;hievement 
was observed for the experimental group on Item 5B. The better 
performance for both groups on Form A items* as compared to Form B 
items. has* no apparent explanation. . 
^ Comparison of gains from Fall to Spring by treatment reveals 
the experimental group making a significantly greater gain on 5 
items (6A, lOA, llA, 9B, lOB) and the control on 2 items (lA, 3A) . 
The decline on Item 5B observed for both groups was significantly 
greater for the experimental 'group than for the control. 

Of the five "items on which <he experimental group showed a 
significantly greater gain from Fall to Spring over the CQp*:6l 
group, three items (6A, llAj, lOB) yere explicitly present6din the 
experimental materials.. The significantly greater gain of the 
experimental group on Items 6A and lOB reflects the significaiit 
improvement m^de by them from Fall to Spring on^^ the{^.^t;^ms , ^ . * ♦ - 
presumably as a result of learning. On^ iti^^^l^fiii^Wth groups 
improved significantly from Fall tQt-sSi»;#pfe the experiji^ntal 

group more so. Items lO^^^S^iSating square yards of carpet) * 
and 9B (determining best^aymem: plan) were no C explicitly^ • .-■ 
presented in th^tii^^<^imei?j|al materials Tlve significantly greater 
gain from Fall 'fetf^^p^^^^c^^ two iteps for the experimental 

over the control group .^B|^g^|jN»he significant gain from Fall to 
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Sprifil'^Tor the experimental group on these items . 

Item lA, one of the two items on which the control group 
showed significantly greater gains over the experimental group , is 
the one item on which the two gro^j^s showed a significant differ- 
ence in the Fall, favoring the experimental gro\ip then. SincX 
there was no difference between the two grotjps J.ri th^Spring on 
this item, the significant increase over the experimental group 
reflects a leveling of performance. The second, Item 3A, Concerns 
computing parking lot charges . There was .no significant differ- 
ence between the two groups either in the Fall or in the Spring. 
Both groups made significant gains from Fall to Spring, with the 
control group gainirtg more than the experimental group. 

Item 5B on computing monthly salary from annual salary showed 

a decline of Ih^ir^'for the experimental group. Analysis of the 

responses indicates, that one foil, correct except for a misplaced 
<• 

decimal i>oint, accounts for most of the incorrect responses. 

Textbook 

pata concerning *the textbook were collected from three sources-- 
teachers, students, and an independent evaluator. For the teacher's, 
two instruments were used to collect information regarding the 
textbook: End-of -Chapter Report forms; and a year-e^d Textbook 
Evaluation Form. 

End-of-Chapter Reports y 

Each experimental teacJK'er in the study was asked to complete 

. .J 

an End-of-Chapter Report (Appendix C) for each chapter in the 
materials. The teacher was asked to supplement this form with 
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any extra materials used by the teacher in conjunction with the 
particular chapter. Because the comments on these forms are 
particularly relevant to the selection of chang^fi^o be made in 
the materials, the completed- forms with identifying information 
removed were sent to the project director. It is his analysis 
that is presentjed here . . , 

Table 18 lists j for each chapter, the number of teachers 
returning a form, the average ntamber.of liays spent on that chapter, 
and the jrange of days reported. 

TABLE 18 
END-OF-CHAPTER REPORTS SUMMARY 



1- —■ 


dumber of 


Mean 


number of 


- Range of 


Chapter 


• responses 


days 


spent 


days spent 


1 


18 




14* 


9-23* 


^ 2 


17 




' 14 


9-22 


3 


17 




11 


6-18 . 


4 


15 

* 




10 


, 5-15 


5 


15 




8 . 


5-13 


6 


13 




15 


10-22 


7 


13 




10- 


7-13 


8 


12 




12 


6-18 

m 


9 * 


12 




14 


10-22 


10 


15 




10 


6-20 


11 


9 




9 V • 


4-14 / 


12 


9 




10 


7-14 , 


13 


4 




7 


6-8 


14 


6 




9 


6-13 


15 


8 






5-20 


16 * 


0 




















• •• •'• "4', 









Several bits of information are necessary to interpret the 
table. The asterisk (*) by Chapter I is to note that some teachers 



Included the first testing days as being part of tha't chapter. 
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' Thtis.-the mean number of days spent may be slightly lesa and the 
range may extend tcr 20, not 23. The mean nimier of. days spent in 
later chapters is less because some teachers reported rushing 
through theVe chapters in order to get through the material. "Not 
all teachers did each chapter; one reported skipping Chapter 16 r 
it is probable that almost all classes did not cover this chapter. 
That smaller numbers of teachers responded to later chapters (and 
. none to Chapter 16) is an indication as mijch of the length of the 
textbook as of the willingness of teachers to complete the forms.. 

One observation from the table is that there was a range in 
-the pacing of .the classes. This probably reflects both student 
and teacher characteristics. In the first eight chapters, there 
was a pattern of the slowest paced \%Lass taking two p6 three times 
the number of days to complete a chapter as the fastest paced 
class^ This pattern is not as strong in later chapters as a 
result of the influence of other factors upon time. . 

It is typical, in ^the" first year of use of new materials, for 
the pace to be slower. The teacher is not sure what will be import 
tant, what will not be, and accordingly' does not slcip any material. 
All content tends to be given the same emphasis. To moderate this 
trend, suggested teaching times were given for each lesson in each 
chapter. To acknowledge differences in student background, three 
paces were suggested. These paces , ' contained in the Notes to the 
Teacher , were formulated as a result of the trial experiences with 
the materials, and are given in Table 19. 

Cewp^rix^-^^^^^^i^ it. appears that the suggested - 
schedule did nbt^'^Sifeet-^^lo account the vast differences among 
classes. • Some classes can go more quicki^^ than estimated; other 
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'TABLE 19 

Sugge sted number of days to be spent on each chapter 



N 



Chapter 


Slow 


Average 


Fast 


1 


14 - 


12 


10 


2 


14 


12 


10 


3 


13 \ 


11 


10 


A 


in \ 


w 9 


g 
O 


5 


. / 8 


T 


6 


"6 


/ 16* 


14* 


15 


7 


^13 


12 


10 


8- 


14 


12 


11 


9 


17^ 


16 


12 


10 


■ 12 


11 


8 


11 


15 


12 


11 


12 


14 


13 


12 V 


13 


11 


10 


8 


"^14^ 


11* 


10* 


11 




7* 


12* 


13 






12 


12 


* In some 


chapters It is 


expected. that slow- 




paced- or 


average -paced classes would have 




to skip 

5 


certain lessons 


• * 





class^ take nu^re time. On the average, the first eight chapters 

t 

took a total of 4 days longer than recononended in the teacher's 
notes for average classes. However, the last eight chapters took 
3 days longer each than recommended, despite the rushing of 
many - teachers and the likelihood that reports in later chapters 
are from better classes . 

From the, anecdotal- comments of thfe teachers, it is the 
earlier chapters that cause the problem In overall length. The 
discrepancy between the data and the anecdotal reports seems due 
to. the influence of the traditional priorities in algebra. The 
later chapters cover primarily traditional content and time spent 
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' is considered reasonable and worthwllilll .'*sJh^ earlier chapters 
cover much of the newer content and even n^etfing the schedule 
struck some teachers as a nonproductive use of time; 

Corresponding data were not collected from control teachers. 
In previotis studies (Usiskin 1969, 1972), teachers of control 
classes have skipped as much of their books (due to lack of time) 
as teachers of experimental classes . The fundameni:al jdif ference 
-_in this study is that the material skipped in control classes is^ 
characteristically skipped in algebra classes and does not bother 
teache^is, while thp later chapters skipped by experimental classes 
contain some of thk ^ con tent usually considered basic to first-ye^r 
algebra. 

Two questions were ^sked- for each chapter — "Which lessons 

went particularly well?" and "Which lessons did not go well?"- 

The paired question^ were designed for the purpose of improving 

the materials. The responses overall resemb^ the following set, 

taken from Chapter 2. In that chapter, two teachers responded 

that all lessons went well. The other 15 teachers' responses are 
t 

summarized in Table 20: 

TABLE 20 
CHAPTER 2 IJESSON RESPONSES 





Lesson 


I 


2 


3 




5 


6 


7 


8 


9 


Number of teachers 




















indicating went well . 


4 


8 


4 


4 


2 


3 


9 


6 






















Number of teachers 




















indicating did not go well , 

♦ 


5 


0 


3 


2 


2 


7 


4 


1 


1 
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In Chapter 2, judging from the table, Lessons 1, 3, 4, and 7 
and possibly 5 yield conflicting results , some indicating that the 
lesson should be pointed out as particularly good .(and thus one 
should hesitate to modify it) while a like number pointed out that 
the lesson did not go well (and thus should be modified) . Slml lar 
cor^icting results were found for lessons in every other chapter 
* as well. 

Interpretation of these conflicting reports is not clear. 
For Instance, Lesson 1 of Chapter 2 is designed to se£ up the next 
few lessons of the chapter, if not the entire volume. But it is 
very open-ended. ^ the conclusion to be made that the lesson is 
too difficult to be taught, or that the ide^i^re too vague?. ^Qulte 
similar responses are give|i for Lesson 7, a lesson covering stan- 
dard content, albeit in a non-standard way. .. Three of the 4 negative 
responses for this lesson come from Ceachers who liked Lessj9n 1. 

The first 15 chapteVs contain 115 . lessons. To make analr^is 
reasoi^ble, several criteria have been arbitrarily established. 
No lesson .provoking fewer than i. responses has been included. 

. ■ . ■ ^ . ■, ' 

Lessons \^ich went particularly, well for over 70% of ^^"^ 
, teachers naming the le§son 

..\ ^ 

Chapter 1: Lesson Some Uses of Numbers 

Lesson 7, Negative Numbers ^^umbers to 
Indicate Direction 



Lesson 8. The Decimal System 



• Lesson 9, The Metric System 

i 

Chapter 2: Lesson 2, Words and Symbols of Arithmetic 

^ ■^ 

Lesson 8, Ordered Pairs 
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Lesson 9, Subscripts 
' (j 



Chapter 3: Lesson 2 
Lesson % 
Lesson 4 
/ Lesson 5 
Lesson 7 
Lessqn 9 

Chapter 4: Lesson 1 

Lesson 2 



Lesson 4 

Lesson 2 
Lesson^ 
Lesson 1 



Chapter 5 : 



Chapter 7: 



Chapter 8 : 
Chapter 9 : 



Lesson 3 
Lesson 4 
•Lesson 5 
Lesson 6 
Lesson 1 
Lesson 2 
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Chapter 10: Lesson 1 

Lesson 3 

Lesson 5 

Chapter 11: Lesson 1 

Lesson 3 

Lesson 5 
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Slide Mbdel for Addition 
The Assemblage Property of Addition 
Zero and Addition 
Subtraction 
A Statistic - the Mean 
Distance 

The Repeated Addition Model for 
Multiplication 

The Ordered Pair Model for Multi- 
plication 

The Assemblage Properties of 

Multiplication ' 

I- 

Probabilities of Outcomes 
Probabilities of Events 
Situations Leading to L;Lnear 
Expressions 

An Algorithm for Solving ax + b « c 
An Algorithm for Solving ax + b < c 
The Distributive Property 
Decision-Making Using Sentences ^ 
Types of Graphs ^ 
Equations for Graphs 
The Repeated Multiplication Model 
of Poweiring 

Powering and Order of Operations 
The Power Property 
Addin<£ Powers 
Dividing Powers 

s 

Powers of Products and. Quotieaf^ 
'J 



/ 
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\ ^apter 12: Lesson 6, Multiplying Binomials 
V Lessoxi 8, Geonffitric Shortcuts and the 

Pythagorean Theorem " 
(There are not enough comn»nts in the later chapters v^to 
qualify.) (\ 



^ 



Lessons |»hich did not go wtell for over 70% of teachers 

naming the lesson 




Chapter. 1: Lessen ^, Nuxober Lines and Bar Graphs 

Le^on 4, Rational Ijftmibers and Comparison 
li^sson 6, Replacement Sets for Variables 



Chapter 2 
Chapter 4 
Chapter 8 
Chapter 9 



Lesson 3, The Area Model for Multiplication 
Lesion 1, Models ' Postulates , and .Ihieorems 
Lesson ' 7 , The Finding of the Fahrenheit- 



Celsius Conversion Formula , 
Chapter" 10: Lesson 6, Negative Exponents 

There Vere more positive than negative consnents on- lessons. 
Hdi^ver, a lesson should probably be examined even if only^ 40% of 
teachers find it not to go well, perhaps even if TheVnumber 
of lessens which need in^ovement is greater tl^an the above l):st 
would indicate. 

Several lessons were skipped by some teaohers. When these 
occur In the first chapter, it can only be due to philosophy, not 
to time pressure. For example, one teacher skipped lessons 5, 6, 
and 9 of that chapter, 'another skipped lesson 5, and one of these 
and ^a third teacher reported skipping the newspaper activity. 
Clearly these teachers were, at least at this s^ag^ of the course 
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- trying teach their old algebra content from what was proving to 
be an unhelpful tfext. There seem to ^be two types of lessons that 
were skippe^ the first type contains p|obability and statistics 
and is easy .to explain; the second contain|^ "exactly the material 
most crucial to the development of a sense and motivation for 
applications (e.g., Chapter 9: Lesson 8 , * tl^^Evolution of the 
Vlile Record) . What effect skipping these kindsNpf lessons would 
have on both studeat attitudes and performance ti difficult to ^ 
assess. It seems m^ikely, however'T'tHat the effect skipping ~ , 
is a positive one. . 

Several teachers reported a necessity to supplement. ^This 
was particularly noticeable in Chapter Quadratic Equations, i 
which » seems to be t-he most disliked chaptdi; in. the book. I^more ! 

bfeen received about this' chafer, there would have 
"beei a few lessons from this chapter that would have bee*l noted as 
not goin^well. . * . 

/ ^ ■ 

Textbo^ Evaluation .Forms " n . 

- Textbook. Evaluation Forms were. sent to botli experimental and 
control teachers. Different forms were used for the two groups 
but some- comparable Items were included on both forms. Fifteen 
of the experimental teachers and 16 of the contr</l teachers returned 
the form. Copies of both forms and the tally ^ the' responses to 
each question are included in Appendix E. 

Of the 17 experimental teachers whose classes were included in 
the achievement data analysis, 15 returned the Textbook Evaluation 
Form. This group was split in iXs- r.eaction to the experimental 
materials. In response to Item 4, "Wouid you recommend thc^ use of 
this text for an average first year algehra class?", 7 rescfcnded 




favorably, 7 responded imfavoraifly, and 1, was intdif ferent. Of the 
7 unfavorable evalxiations , fxirther analysis reveais that 6 reflect 
the teachers' opinion^ that the materials were inappropriate for 
their students. Eitber^hey were perceived as too difficult for 
innejr-city or senior high students or too non-ttaditional f6r the 

• ■ ■ G 

"brighter college-bound students. Hence, only I Of the' unfavorable 

t 

reactions waS a jref lection of the quality of ^he materials. 

Not only were the" experimen^ai teachers split on the question 
of their recommendation of the materials, but ^they were also split 
on a number of other key issues addressed by the form. Further- 
more, there exists an apparent relationship between student achieve-^ 
ment and teacher%' opinions concerning the experimental materials. 
Of the 7 who would recommend the textbook, 5 were, from the 
• 8 schools in which the experimental group scored s^-^if icantly 

higher on an achievement post- test. By~comp arisen; only 2 of ^ the 

V. ' ' ' ' 

J 7 who wjuld not reconanend the textbook came from such a school. 

However^ the achievement of the control group wa^ essent^lly the 

same an^ong these two grot^s of schools.. B^^cause of these contrasts, 

the responses to the Te:!rt:book Evaluation Form were aria^zed by 

comparisbn between the 7 f^vorablj^^^tea^cji^rs^arid the 7 unfavorable 

teachers. < ^ ' 

In addition to Item 4, the two groups split on thr^e other 

items asking for a global evaluation of the materials. The favour- 

able te'achers all thought the textbook appropriate for the average 



first-year algebra student (Item 1); most thottght that It was 
easier to read and uAderstaftd (Item 2) and that the exercises were 




at about the same level as other algebra books (Item 3) . By contrast, 
t^e unfavorable teachers voiced no consensus on these three items. 



o 
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In addition to aol^dlting global reactions* to' th^ experimental ^ 
textbook, the form solicited teacbers ' reactions to the development 
of 10 specific topics common to both the experimental and tradir 
tional course (Items 6-15) . Once kgainV the contraf t between the 
responses .of the two groups of teachers is revealing . The 7 f a^rar- 
able teachers. cast 34 votes for "The development is the nicest f've 
seen". as compared with only 13 such votes from the unfavorable 
teachers. Similarly, the favorable teachers cast only 1 vote for 
"I know of a more effective development" compared with 19 'such 
votes from the unfavorable teachers. ^ 

The favorable teachers were most coraplimentiry about (in ord^r) 
.the approach to beginning sentence solution (Ch. 6) . systems <Ch. 14). 
and the approach to variables (Ch..2). They a;Lso indicat;ed th^t . 
with 4;he. exception o£ systems, these t;ppics were easiest for their 
students while slope (Ch. 9) and. square roots *(Ch. 12) were most 
difficult. The unfavorable teachers were least compll^ntary about 
(in order) the approach , to negative ' exponents - (Ch. W systems 
(Ch. 14). square roots Tch. « 12) , and work with- prope«^es (Ch. 3-5, 
7-8). Their perception of student difficulty with topics reflects 
a comparable ranking' of these topics.. On the average the favor- 
able teachers ranked all topics relatively easier for their students 
than the unfavorable teachers. . 

Items 16-20 solicited teachers opinions • concerning topics '-^nd 
emphadis unique, to the experimental materials . For the most part, 
teachers chosen to particip'ate in the study had limited or no 
knowledge of the content change an^ emphasis of the experimental 
material, particularly as the material deviated from a ' traditional 
firsfc-year algebra course. The contrast between the favorable and 



'■^3ii^^?rabfe teachers •'is again^^jjigafrent . The notion of nwdels of 
operation (Item- 16) is central to the development of the experi- 
mental approach. The favorable teAchei^s generally indicated that 
they found them useful and recommended)' that they be kept. 
comparison," the unfavorable teachers indicated more frequently 

' V r 

that they were not useful, that they were skipped or not emphasized, 
and that they should be dropped. The unfavorable te ache rX^c count 
for 45 of the 65 "not useful" responses and 43 of the 53 "drop" 
responses. Less marked contrasts were foinid between the two groups 
on Items 17-20^ ' ^ 

Some traditional first-year algebra topics were either deleted 
from the experimental textbook tDr not enq)hasized to the* same extent 
as in the traditional textbo15k. Items 21-28 queried teachers on 
these omissions.. Again, contrasts between the favorable and 
J^favorable teachers emerged. All of the unfavorable teachers 
indicated some degree of disagreement wi"th~TKe^mission of three 
stanldard topics- -factc^^ijag trinomials, adding fractional expres- 
sions requiring a common denominator, and simplification' of frac- 
tional expressions involving factoring trinomials (Items 21-23). 
By contrast, the majority of the favorable teachers indicated that 
they did not mind the omissions. In fact, on all 3 items queried, 
I the majority of the favourable teachers responded positively |p the 
omissions. The majority of the unfavorable^eachers responded 

positively on only 2 omissions--formal logic and coin problems. 
-A 

None-of the 15 reporting teachers minded the omission of formal 
. k)gic (Item 24). Item 45, o^the amount of supplementing done, ^ 
offers another interesting .contrast . Six of the 7 unfavorable 
teachers indicated that^'they had to supplement more than usual, 




Ly'to cover omitted topics, dnly 1 of the favorable teachers 
Indfifii^d.a need for more siipplementlng with the experimental 



mapj^tl-a]^ . 

1|^4vi With* respect to the applications in the experimental textbook 
tems 29-30) , Sfc^fdvorable teachers g^erally indicated that they 





ire interestipg^rS-fflost student8^an8*'promo'tedj valuable discussion. 

the unfavorable teachers nwre often indicated that they were inter^ 

/|; esting to only a few students and that.th^ arithmetic was too d±f- 

1^ ftctslt. Only unfavorable teacher^ fait that there were too many 

applications or that traditional Word probl^s are better. • They 

> al^o account for .7 of the -9 "didn't do" responses on Item 30.' 

» . ■ . ^ ^ . ' ' ' ' \ ' ' ^ 

Textbook Evaluation Forms were also s6nt to ccgitrol teachers . f 
■ ■■ - . , . 

*• The 16 repoi^^g control teachers were more positfive*,. about their 

, textbook. .HDSt Woultfppecommend their textbook (Item k)'. Most feel 

*/ that it is suitable for the average student ;(Item iV, iis'.as a«sy ^ 

or easier to read than dther , textbooks (Item 2), and hafl Comparable * 

• exercises (Item 3) • With the exception of f ortiaal ^ogicJ , all the' 
'*tra4J,tional topics (feinted, or de,emphasi?ed -in tJke eaq^erlmental , : 

textbook- received. .oj^rwhelming support from the control teachers "' 

• * • 1 

(It^^ 6-13)., In respotise to Item 23; "Which topics or ideas are 

gene^raHy hardest for your atudents to ^derstand?", 7 responded 

tr^"6jBP?lpg wo tfi- problems,.' Not one experimentatl teacher, lists this < 

.'■A ■ t " < ' ^ y • - ' ' ' * • v \ ■ •■ 

:' ' response to the* comp^rabte item on his7her form. Included in the 

material they' would like , to see added 'Co their textbook'', the control 

* teachers listed probability and statistics, the inetric sys-feem,''^4K>re , 
real-lj-fe verbki^roblems » and Word^robiems with fi^actibns for 

« answers. , 

% In. addition to the schools in the st'^dy, 18^ schools a»ed the 
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materials but were not part of the formal study. Eacbi- of these 

1 

schocji^s was sent the Textbook Evaluation Form (Experimental) . Of 
the estimated 21 teachers using the materials, 12 returned* the 
forms. Cheir responses ar'e sinnmarized in Appendix E. Unlike their 
cptinterparts in the formal study, these teachers were for tfhe most 
part true volunteers. Th^^r responses are* generally more favorable 
>than those experimental tochers in the formal study. BuG like 
their counterparts in the formal stiidy, there are marked contrasts 
between the favorable and Ainfavorable groups. .In response to Item 4, 
concerning the recommendation one would give the textbook, one ' 
teacher strongly .recommended against the use of the textbook for 
average first-year algebra classes. * An additional one would not 
recommend the textbook. These two of ^he 12 teachers agreed on 
many^other responses -- for example, they are the only two who felt 
that the textbook was for above-average students (Item 1) ap.d they 
were the only two who felt that the textbook was harder to read 
and under stand ..than other^ first-year alg^ra textbooks (Item 2). 
They were two bf the three teachers who felt that -^e exercises 
were more difficult (Item 3) . • 

These two teachers also constituted almost all of the minority 
.block some other questions . -They account for 19 tf* the 22 "droi?^ 
^responses and 16 of ' the 21 "not useful" responses in Item 16. They 
are the two who felt that calculating statistics and probability' 
(Items 19-20) should »be dropped. In Item 29, they felt that the • 

situations were interesting, to. only a few students, were too involvfed 

• I 
or complex for' most students, and' the traditional word problems are I 

better. In Ltem 30, these two included the one who fel,t ' that the 

mile run was not interesting and the one who did not do the storm . 

, .. . ^ , . . . 
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example. Ttiey included the one who definitely had troubiie with the 
mathematics or the applications in this course (Item 36). Their 
views toward -first-year algebra or the teaching of applications 
were not changed (Item 38). They had to supplement more than- usuaj. 
(Item 45). In Item 49, these two teachers responded that a typical 
student was seldom or never able to understand the lesson from the 
reading no other, teacher felt this way. These t^eachers reported 
in Item 47 that they assigned reading to some (I^ss thati half) of 
the lessons. (Only one other^steacher assigned so little.) Yet they 
felt that a student should He expecte^ to read in a mathematics 
textbook frequently (Item 560^ They all guessed that a small per- 
centage of their students (10%-30^ had access to a calculator. 
^ In summary, these two teachej^felt that the textbook was much 
too difficult. One thought the reading level was above 12th grade,- 
^d the other that the textbook is "way out of line for pur type 
of kid." , « • 

TJ>^ views contrast quite strikingly with those of the other 
ten/reachers . Nine of those would recommend or strongly recommend 
the .textbook\ the tenth was not sure, needing "another year to 
decide," but repbrted that the ^xtbook might be for the below- 
average student. On almost every general question of opinion, this 
83% majority altiwst unani^oti^ly diff^s with the two who did not 
like the textbook. Items 1-3, 19 -2t), 25-29, 36, and 47-49 demon-, 
strata the biggeg L ■ di fferences. This is not to imply that the 
split il^complete ot that those^ ten in the majority are unanimously 
in agreement with all. of the developments used. The response 

tabulation c4.early shows many problem areas. What is striking is 

• , I 

the similarity of th,e split "between the faj^orable ^d unfavorable 

teachers whether they were in the 'formal study or not 

• •, . • * * • ;^ . ^ 
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Reading level evaluation 

A reading level comparison of the experimental teitbook with 
two other wideiy-used first; -year algebra textbooks wafe conducted 

by Dr. Garald Ki*lm of Purdue University. The textbooks used foir 

• « 
comparison were Holt Algebra I (Holt, Rinehart and Winston, 1974) 

Algebra Structure and Mqfehod , Book 1 (Houghton-lliff lin, 1976). 
Four readability measures were employed to rank 20 comparable 
passages from each of the three textbooks. These measures included 
two readability formulas, teacher's judgment, and an information- 
content-lev^ formula. ^ The passages included 15 from the exposition 
and 5 from problem sets. Table 21, presents the means for each text- 
book on the readability measures. The experimental materials 
-^ ranked between the iSther two textbooks on three of the four read- r 
ability measures used and ranked most difficult on the fourth 
measure. On the basis of his analysis, Kulm concluded that the 
experimental materials ^e written at a suitable level for first- 
year algebra students when com:^ are d with these two widely-used 
textbooks. His complete analysis is included in the Appendix G. 

♦ 

TABLE 21 ■ 

MEAN READABILITY SCORES 

) ' . 
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Student evaluations 



On the Spring Opinion Survey, five items (5, 12, 20, 23, and 
24) dealt specifically with student opinions concerning their 
algebra textbook. As discussed earlier (see "Attitude Data")<i 
on all five items there was a significant difference in favor of 
the expe'^imental group. Overall, the experimental group found 
their textbook more interesting and readable and the explanations 
ore useful than those students using a standard algebra textbobk. 
The experimental group also indicated that they read explanations 
in their textbook significantly more often than the control group. 

Mastery learning materials ^ 

m 

During the second and final year of the development of the 
expe^rimental material, a workbook was^reated. Using a «{liasi- 
mastery learning strategy tlie workbook was designed t^ give 
attention to the development* of skills. At the end of the ^second 
year and the begirhv^Uijg of the formal evaluation, the workbook was 
still in first draft. Extensive revisions and elaborations were , 
needed. The author's attentions were necessarily focused on the 
final revisions of the experimental textbook. Hence, the workbook4> 
was not available for testing with^t?ie experimental textbook. One 
copy of the first draft of the workboolc was sent to fiach exf)eti- 
mental teacher to use for supplemehtaty problems of for test items. 
Both the developer ^an^ the teaol5^rs noted that the materials were 
not in an easy-to-use format. However, on the Textbook • Evaluatioi 
Fopat-ifS^m 4^), almost^l of the experimental .teachers indicated' 
that they used it ^Q^^^view proWems ar^ test problems/ Indtvid- 
Sual teachers indic^ted^ that it was very helpful and th^ copies for 
eac-l\^ st^ent woulcw have been a valuable addition, i 



V. DISCUSSION AND RECOMMENDATIONS 



Discussion 



The study evaluated the effectiveness of the Algebra Through 
Applications materials as con^ared with traditionaj^ first-year, 
algebra materials. Effectiveness was ^ fined to encon^ass student 
achievement on tradit^-onal objectives, student achievement on 
experinlental objerfMAves, transfer by students^ to consumer problems, 
student attitude, textbook readability, and teacher judgment of tlte 
materials. Eight specific qiiestions concerning the materials were 
addressed by *t^^valuatioi 




!• To what extent do 8tuderi%s who study thes^ materials under-^ 

stand the aona.epts aonsideved standard in first^year algebra . . 
as compared to other first-year algebra students? 

^■v • ■ ■ •. .. 

The JETS Cooperative Algebra Test was used as a measure of « « 
achievement on standard first-ytear algebra concepts/ With this 
instrument, the students in the standard first-year algebra classes 
performed better than students in the experimental classes. InV 
of the 17 schools, the control group scpr^pd significantly higher 
on the Spring ETS Test. In the remaining" 9 schools there were no 
significant differences. 

On" 24 of the '40 items in the ETS Test, the peijformance of the 
experimental group was comparable to that of the control group., 
^oweyer, on 1^ of the 40 items, the control group performed signify 
tcantly better: These items assessed such^topics as integer arith- 
me tic, /evaluation of exponential expressions, multiplication of 

* * * • • 
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algebraic expressions and simple monomial factbi^ng. Whi^e some 
of the traditional algebra skills were deliberately omitted in the 
experimental materials^ thesi' were not . <Thus , there is an appar- 
ent weakness in the expet^ental materials' in the area o^the 
developmeft^^f traditional algebraic skills. Yet the two groups 
were comparable on items for translating,' algebraic expressions and ^ 
' solving linear equations. The experimental materials, however, 

place more enphasis on the development of these topics. The 

» 

results do not reflect 'these differences in emphasis. The absence 
of individual mastery leamirtg Tnaterials (workbook^) the bre^tpy- 
of the skill exercise sets, and the lack of exQVcises in the chap- . 
ter reviews in the experimental ' textbook might account for the - 
apparent weakness in skill development. * . 

2. To u)hat ^tent do studsntB who study these materials under- 
stand the concepts oonsid^ed unique to these materials? 

The First Vear Algebra Test was' developed as a measure of . ' 
^ achievement on con^^^f ts ^unique to the experimental materials or 
on concepts conmorj to both, yet not measured by the pTS Test. 
Using;^his instriiment, " the, students using- the experiment ^l>^atfer- . 
ials performed better than students in standard first-year 'algebra 
classes- In 8 of the 17 schools the experimental group scored 
sigriif^cantly higher on the First -Year Algebra Test. In the 
remaining 9 schools, there were no significant differences. 

Only 12 pf the 33 items on the First Year Algebra Test meas- 
ured copicepts unique to the experimental materials. .The experiment 

' J ■• ■ . . 

tal group performed s'ignif icant ly better on 9 of these itemsf 

including all c^u'estions^ dealing with relative frequency and proba- 
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bility and on questions dealing with the metric system,, models for 

multiplication, rate of change as slope, percentage decrease, and 

compound interest. Many teachers in their first time through the 

experimental materials either did not get to the later chapters 

(particularly the one on probability) or skipped some of the topics 

unique to the materials. Consequently, the perfoirmance of the' 

experimej^tal grpiip on topics unique to these materials speaks well 

of the integration of*. probability and applications throughout the 

experimental textbook. 

Overkil , in 6 of_J;he 8 schools in which the experimental 

group^^j^r formed significantly better than the control group on the 

First Year Algebra Test, there was simultaneously no significant 

difference between the two groups otl their performance on the ETS 

> I 
Test, ^his would indicate that the experimental matferials can be 

used successfully in a variety of schools situations, comparing 

favorably with the traditional firat-year algebra materials. 

7 . . ' 

3. To uhat extent do these materials help in solving applied 
problems from real-life situations? 
The Consumer Test data indicate that both groups improved in 
their applied p rob lerii- solving skills in the course of the year. 
This may be a function of either maturation or first-year algebra. 
The experimental group showed somewhat more improveroent than this 
control group, particularly on topics explicitly covered in the 

I 

materials. Whether this advantage will be maintained over time" 
•ls unknown. The study provides evidence that consumer problem- 
Solving^ skills woaid be improved with wider attentiorj to* real- life 
applications throughout the school mathematics curriculum. If 
consumer problem* solving skills ^re a primary objective 6f ins true- 
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tiion, then such skills should be explicitly taught. 

4. Is the reading level of the materials comparable with other 
first^year algebiha materials? ' * / 

Three sources of information on tlje readability were tapped: 
teachers, students, and ar> independent reading evaluator. The 
three were not in concert in their evaluation of the experimental 
materials. Throughout the ye/ir, the readability of the experi- 
mental textbook* (both the amount and the level of difficulty) . was 
called into question by some of the teachers using the materials. 
But on the Spring Opinion Survey, the experimental students indi- 
cated that they found the explanations in their textbook helpful, 
their textbook more interesting than most, and the materials read- 
able. In fact, there were significant differences favoring the - 
experimental treatment on all items on the Spring Opinion Survey 
dealing with Aie textbook. In support of\the students' opinion, . 
l;he reading evaluator, using four e"W%luation techniques, found- 

the materials comparablfe to two other widely used algebra text-. 

i * 

■ . i * _ 

books. , ' ' 

There are several possible explanations for the diskcr'epancies 
noted above. The typed copy and unpolished format of the experi- 
mental materials tend to give an impression of more and difficult 
reading. Also,- most traditional materials include moj:e numerical 
examt^Ies and skill exercises. The data indicate that the reading 
level of the experimental materials is comparable with other first- 
year algebra materials. Commercial publicatioi;i^ and the extension ^ 
of the skill exercises might give "the materials a more » tif adit lonal 
algebra textbookj format as well as^ strike a more acceptable balance 
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between reading an^ other activities. However, there is no indi- 
Ijjation that the reading should be reduced or simplified. 

5. To what extent do the mas-^^y "^earni^ materials help in 
improving skills? ' 

The mastery leamii:|.g materials (or workbook) were still in 

the developmental stage knd unavailable for the formal evaluation. 

( « 

Preliminary studies by the developer of the experimentkl material^ 
indicated that more attention to algebraic . skill develojpment was 
needed In the materials and that the addition of the mastery . 
learning materials appeared to 5e addressing that need. The pre- 
sent study substantiated this need. What influence the easy 

■. • > ' 

availability of accompanying mastery materials might have h.ad on 
Student achievement is uftknown. Evidence from the development 
phase strongly suggests that student achievement would have bee 
improved, ^ . 

6, f/hat are the diffiauli^es^ if ^^y s of implementing these 

ft 

ma teria Is into th& sahoot aurriaulum? 

present study . sought to assess the implement ability of 
xperimental materials indirectly. .Such an . approach- proved^ 
naive. The logistic of the evaluation interfered with many „ of 
tli«^ usual steps in the adoption and implementation of a new text- 
book. For example, teachers chosen to participate in th^^s^dy 
h^id, at best, on^y limited information about- the experimental 
materials. Since materials were not yet available when commit!^ 
ments to' participate were ^solicited, teachers did not have an ^ 
opportunity to review the materials , . To avoid bias in the evalu- 
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atiori, % nonintervention? policy w^s adopted. In-service was not 
provided. The develop ei* of the materials did pot visit partici- 

^ • ^ * J 

pating schools. The two evaluators tried to maintain a neutral 
rather than advocate position. Furthermore, rather than school 
adoption, the experimental teacher was chosen at random !ah^ isola- 
ted without the usual colleague'- support system. Hence, in the 
attempt to' obtain an unbiased assessment .of the experimental mate- 
rials, a realistic as^^sment of their iraplementability was 
unobtainable. \ - 

Although the study»did not provide a reasonable assessment 
of the ease or difficulty of implementing these materials, som6 
informal observations can be m^d^. The test data, indicate that 
even without a reasonable preview or adequate preparation and 

support, the experimental materials can be use^ effectively in ^ 

* } J \ 

many situations. On tW^Textbook Evaluation Form, only 2 of the 

15 reporting teachers indicated that they had ^y trouble witti 

.th^^^mat hematics or the a^lications in the materials. In the 

beginning, 5 indicated that they felt, that they might. Although 

the mathematics does not seem to provide an impediment to iii5>le-* 

fSentation, other factors might. / The divergence of the experimental 

material^ from the typical first---year algebra syllabus may pose a 

problem fo» the use of these ii](aterials by traditional teachers. 

without appropriate in-service. Furthermore, this variance gives 

rise .to concerns- over student performance in subsequent mathematics 

courses, particularly second-year algebra. V^ile the scope of 

the present study prohibited, a systematic study of this issue, 

evidence from., the developmental phase (in which t'he materials were 

used in the same school for three years) does not substantiate « 

\ 



cause for condem. There is no evidence to suggest that^he mate-- 
rials are inappropriate for students planning to take second-year 
algebra. The lack of adequate drill exercise or available supple- 
mental exercises is another factor that may pose a problem for Che 
use of the materials by the s^nnpathet^c teacher. 

In addition to the six questions specifically listed in the 
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renewjpl proposal by the project 4^rector, the st^dy also addressed 
two additional questions. ' . - 

7. To what extent are student attitudes about the enjoyment 

c ■ . 

and usefulness of mathematios^ effected through an appl^- 

cations approach to first-year algebra? * " ^ 

^ 

On the Fall Opinion ihrvey, there was an overall lack of 
significant differences between the two groups with respect to 
the^r attitudes about the enjojrment or usefulness of raat^iematicS . 
A general decline in attitude for both groups from Fall to Spring ' 
was observed. For the 7 items on which both groups registered a 
significant- decline, 6 were among the/*7 items which were modified 
to /read "algebra" in place of "mathematics." The apparent change 
in attitude might be due to this restriction. Perhaps algebra is 
viewed as less helpful, necessary and important in everyday life; 
less interesting and more s^^mbolic ; and harder to learn than mathe- 

1 V ) ■ 

matics in general. However, th^Nnon-modif led item which Dtith 



groups showed a declinp addressed n^he tisefulness of mathematics in 
solving everyday probl^^. Jft would ,seem that €he study of alge- 



Jbra, whether through an'^p|/lications approach or' not, does not 



enhance students' view, of the value of mat;hematics for the real 
world. ^ , " . , 

• - V 



J 
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The significant dif fetence' between the twr'groups on indivi- 
dual items lends support to the argument that .the integration of 

* • 

word problems into each lesson is more effec tive than ^heir isola- 
tion in separate lessons^ or, in some tejctbo^ks, separate chapters 



The data also suggest that the dev^^pment of the algeb^ otrt^^ f * 
problems rather than ^the application of algebra to^problems^ makes 
.working these prol^ems more enjoyable. 

• > ■ . 

8. To what extent are these materials designed far the 

average first-year algebj^a student? ^ 

T!he achievement of the "averse students" was comparable to 
that o^ the. total group. Students in the Control group did Tjetter 
on the test and items ^^ch emphasized traditional algebra con- 
cepts and skills, while students in the experimental group did 
^better on the test and items covering topics emphasized by. the;- 
experimental materials. Nine of the 15 re;^orting tfeacl^jei's 
cated that they thought the materials appropriate ,ror:the^^eva^* 
first-year algebra student. 

* Limited, data were obtained on the material's appropriateness 
for the lowest-lability algebra student. One. inner-city 'senior 
high school teacher found the materials inappfopriate for the low* 

r 

est-ability students due to the emphasis on reading.' However, ^ 
experimental poachers thought the material appropriate for below- 
. average stud.ent.s. ^Overall, ' significantly -fewer students dropped 
Out of the experimental treatment than the control treatment. 
This could be interpreted as indicating that the experimental 
materials ^e more successful than traditional materials with 
marginal students. It would seem that these materials are suit- 
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able for average students m&d that th<^r appjropr lateness foi: the 
lowest-ability student shoulJ be evaluated further, 

• c 

The\ AlgebSra Through Applications materials offer a mique / 
« \ , . . • % - - [ 

'approach fto first-year a^lgebra;'. the fielA evaluation of the ma'be- 

rials indicated that they can be used effectively in a variety of 

V * '■ ^ ' . ■ 

'school settlings. These materials are zfesponsive tp the criticism 

7 ^ . • " 

of schb9l ni^hematics as irrelevant to the real world. As such 
they represent a serious departure from the traditional first- 
year aljgebx^ course with its ei^has^s oif skill development.: As a 
prototype of an applications approach to first-ye^r ^Igebra, the 
niaterials can be used by those who are familiar' with ^Jnern' and 
share their pc54<^t^>^^ view. They aljo , stand as ^ sdiirce of rele- 
vant applications for the traditional first-year algebra course 
and as a .point of departure, for the development of a more tradi- 
tional course with an applications orientation.* 

^ J Limitations 
I Although schools And teachers . were selected from volunteers,, 
care was exercised to ass^e that those schools selected were rea- 
sonably representative of a variety of the nation's schools. How- 
ever, neither th^' selection of participating schools^or teachprs 
within schools was random.- Yet, randim as^igniients or teadhers.,' 
and,' insofar as possible, students to treatments within schools., 
were mad?. Hence, extrapolation beyond the present study should , 
be ma4e with caution. ' / 

Many participating teachers endeavored to? present the experl- 

* 

mentals materials in a manner consistent with thte material's intent 

. ■ ' - 

However, uncertainty in using materials for the first time coiAd 



have* limited .their' effectiveness. Particularly, "some of the topics 

unique to or heavily emphasized in the experimentlal materials (t.^. 

probability, models of operations, and some applications) were 

• • * 

inadvertantly omitted. or never reached. 

• Other participating teachers, iinable to re'coticile the experi- 
mental approach with the traditional approacli, presented instead 
a traditional algebra coursers ing materials not designed for thAt 
purpose .^^The absence of .any in-dervice during the year or ^vail- 
able. coordinators compounded this situartion. The extent and effect 
of unsympathetic teachers could not' be quantified^ However, 
interpretation of the .findings should be made^ cognizant of the 
impact of teacher attitude on the effectiveness of curriculum 
materia lg||| 

The cuiration of the study was only one year. Hence, compari- 
sons were made betweeh the first year of teaching from new mate-' 
rials 4nd the teaching of familiar materials for which J^pic to 
be stressed, time tables, arid worksheets have already been devel- 
oped. Also, the .coiiq)arktive achievem^t of the experimental group 
in subsequent mathematics courses could not^be investigated. \ / 

The one-vear duration of the project did not allow for exten- 

sj-ve pilot-testing and validation of the projeqt-deve loped tests. 

However, care wais exercised in their development and limited pilot - 

testing conducted. V • 

Testing in the schools could not be tnon^Ltored by the project- 
I 

s^iaff. All tests, were administered by participating teachers 
following directions and schedules .provided . by the proj ect 'staff . 
Subsequent reports were fil*ed by the teachers. No specific prob- 
^ms we're identified." However, it Is recognized that the tesjtinjg • 
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situations were' not uniform across schools. Some teachers counted 
the post- teat score as part of the student's grade; othe'rs did 
not. Since the project did not fiave the prerogative of establish- 
ing grading policies, only consistency within schools was requested, 
Consequently, the use of student test data'as a measure of'aphieve- 
ment is subject to these limitations. 

Finally, it is recognized thaf the assumptions of the statis-' 
^ tical models utilized in the analysis of the data could not always 
be completely verified. 



Recommendations • . 

Concerning the materials . , 

The evaluation of the Algebra Through Applications materials 
provided useful feedback on the materials, ranging from identifi- 
cation/ of typographical errors to suggestions for' reorganization. 
Ifost of the suggestions coming from teachers using the materials 
were specific to a particular Wesson and will not be made here. 
Since 'the evaluation indicated that the materials can be used 
successfully in a variety of situations, publications with minor 
editorial revisions would make the jpaterials readily available 
for immediate use. 

Should more substantial revisions be undertaken at k later 
date, its objective should be to make the materials easily usable, 
without Special preparations / by teachers who share the orienta- 
tion to first-year algebra they present/ In addition to the sug- 
gestions from individual teachers for the improvement of particular 
^essons or topics, the following recommendations for future revi- 
sions are made: 
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a) Additional exercises aimed at the development of . / 

algebraic skills . are needed . This need nllght be 

. r 

met with the extension 'of . the existing exercise ' 
sets to Include more routine' manipulative problems, 
or by the ln,cluslon of master}!^ materials either in . 
the text or in any accompanying workbook. More • 
examples in the exposition might also prove 'helpful . 
■' ^ b) Review exercilsi^s should be added to the chapter 
^ , 'reviews as well as sample chapter test items in the 
Notes to the Teacher. ' 
c) ' In terms of format, a revised edition should Include, 
colorful illustrations, aa index, and lessopr-titles 
whicli reflect both the algebraic and applications 
content of the lesson. 

' * - ' 

The evaluation also produced suggestions concaming the 
development of a more traditional first-year algebra course which 
retains the philosophy and applications orientation of the present, 
materials. Should further development work be undertaken with ^he 
present materials, the fofiowing recomnendatlons are made, in j 
addition to those listed abovfc: 

a) .Although the development of models for operations 

is central ^o the 'development of the materials, the 
emphasis, particularly in the early chapters, should 
be reconsidered with the view toward simplification 
or consolidation. 

b) In order to assure and facilitate the coverage of 
topics important to the objectives and development^ 
of the materials (i.t^., probability, models, etc.)', 



8 
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a reorganization of the materials should be consic^- 
ered. In particular, a reorganization of the mate- 
rials placing quadratics earlier in the .development • 
ihight encourage the coverage rather thin the omiss<ion 
of some of the topics uniique to the applications 
approach. . 
. c) Whil^ there was some criticism of exercises devoted 
to the understanding of the lessoU expositions, 
"Questions covering the reading," such exercises 
, should be'Vetained. However, their integration into 

a sli>gle exercise* set for each lesson should be con-^ 
. sidered. ^ 
d) Further developmental work might best be conducted 
by a team of authors, including experienced 'class - 
room algebra teachers . 

/ / • • 

Concerning implementation . \ 

The field evaluation indicates that under sympathetic cir- 
cumstances, the materials can be used effectively. Schools or 
teachers considering their i^se should first review the itaterials 
to determine if the materials reflect their own instructional 
objectives. Particular attention, qhould be focused on the differ- 
ences , in eContent and emphasis , between these materials and the 
traditional first-year algebra course. Schdols reviewing the 
materials ^ould view the objectives of their own mathematics 
currichlum in a content broader than that of the next course or 
e^^sting textbooks. ^ 

The divergence of the present materials from the i^^ual first- 



year ^gebra coutse is a potential source of difficulty for tradi- 
tional classroom tealchers. Even teachers who agree in principle 
with the philosophy of the materials" may have difficulty omitting 
traditioMl topici in order to i^lement the new materials. ^ 
Schools using the 

« 

on the aiaterials. An in-service p'rogram which focuses on the 
role of'^the various models of operations and those applications 
central to th^ development of the course might facilitate the 
implementation of the spirit of the materials . In any event, ^ 



teachers using the materials should expect to supplement the " 
ejcisting problem sets with skill exercises,, either their own or 
others. ' ^ • 



r 

t 



Cottceming evaluation 

E!undamental to any curriculum evaluation are a number of 
basic issues in educational research concerning a fair yet unbiased 
testing of experimental materials. The Experiences obtained in ^ 
the evaluation of the Algebra Through Applications materials sug- 
gests recommendations concerning this issue. 

The use of volunteer teachers and the provision of coordina-. 
tors, in-service or other special supports^ have been criticized 
for producing an unrealistic setting for the evaluation of experi- 
mental qjaterials» In the present study, teachers chosen to parti- 
cipate had- for the most part only limited knowledge about the 
experimental materials . They received j^no external moral or tech- 
nical support in the form of in-service, local coordinators or 
consultants, visits by the developer, or repeated site visits by 
the evaluators. The control teachers, on the other hand, were 

» 
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supported by a . long-standing tradition of what is and ought to be 
first-year algebra. Slich a long-standing, even venerated, tradi- 
tion is. -a:^ significant bias' working against the objective' evalua- 
tion of pion-'traditional materials in traditional (typicaf) class- 
rooms. Likewise, extraordinary intervention on behalf of the 
experimental materials would have produced a bias in their favor. 
Such intervention would have also obstructed /the objective evalu- 
ation of new materials in typical classrooms with typical^ teachers 

4 

However, experimental controls for in-service or otkev suppoirt 
for the experimental teachers could have been introduced in an 
effort to quantify this bias.. Such controls were not withi^ the 
scope of the present study. Funding o^ the evaluation of experi- 
/ mental materials should be at a level sufficient to provide rea-' 
sonable support for the experimfental teachers to assure that the 
content is accurately presented in the spirit in whj^.ch it wafs 
designed. At the same time, care should be taken to assure that 
the in-service or support provided balances, rathjpr th^ autweighs 
tradition. 

The present study, from planning to post-testing, was con- 
ducted within a 14-month period. Recognizing the difficulties 
inherent in an extended evaluation, a period of three years would 
have allowed for (1) adequate plpining and test development, 
(2) a follow-up study of students' achievement in subsequent 
mathematics courses, and (3) a second yeai; of evaluation of tfte 
experimental materials with teachers who have experience witntne 
materials. • 



i 
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Concerning additionat fimding . . 
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Current plans call' for publication of the materials, Algebra 

"through Applications , with min^or editorial revisions. Once pub- 

lished/ the materials will be available* as a substitute for the 

\ 

traditional first-^ear algebra materials, as a source of applica- 
tions to supplement 'the traditional materials, or as a point of ' 
departure for* the commercial, development .ot a more traditional 
course with an applications orientation. Since the' materials can 
be used effectively "in their present form*, -programs to acqtiaint ^ 
teachers and supervisors with the materials should be supported ^ 
in order that information concerning the product the First- 
Year Algebra via Applica tlbns Development Project will be. cqmmuni- 
cated to the public.. Two activities should be 'cons.^^ered. One-, or 
two-day awareness workshops which acquaint teachers or supervisors 
with the philosophy and content of the materials' for the purpose of 
making judgments about their ap'pifqpriateness ;for their school 
should be offered. Such workshops, lead by the develo^r of the 
materials or per^ns trained by him, should focus on the differ- 
ences, in coi^tent and emphasis, between these materials and the 
traditional^ first-year algebira nfeterials . Secondly, one-week 
workshops \diich provide appropriate in-service training for 
teachers planning to use the materials should also be offered. 
The variance of the experimental materials frcan the usual fir^t-^ 

V 

year algebra course presently threatens their acceptance among 
traditional classroom teachers ^without an in-service program com- 
parable to those provided by other experimental curriculum develop- 
mental projects. Such workshops c0ui4.be conducted at a central 
location by the project staff or in local school districts byt a 
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trained' teacher .or coordinator. The workshop sho uld provide a 
rationale for the applications approach and an overview of the 
textbook. Some time should .also be devoted to the modelsiof 
-.operations and to those applications fundamental to the develop- 

ment of the course. 

In addition to support for dissemination activities, support 
for subsequent development work or substantial revisions, in line 

^ with the re^commendations made earlier, should be considered. ^ 
* . ■ ' ■ . ■» ' 

Progress in education demands not only creative approaches but 

sustained and ' supported efforts.. 
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APPENDIX A * . 

/ 

SCHOOL AND TEACHER INFORMATION 
AI List of Participating Schools 

A2' Distribution of Participating ScKbols by Geographic Region 

and* Community Size ^ ' ^ 

A3 Information Form for Participating Schools 
A4 L^tsifof Participating Teachers 
A5 Teacher Information Form 
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T" 



Bay Senior High School 
Panama City, Florida 



Northwest Whitfield 'High School 
Tunnel Hill, Georgia 



vEli2abeth City Jimior High 
Elizab.eth City, North Carolina 



Fort ^ill High School 
Fort Mill, South .Carolina 



Fraseii High School 
Frasem' Michigan 



Okemos High School 
Ol&emos, Michigan 




Olney High Schoo. 
Philadelphia , Pennsylvania 



Owen J. Roberts High School 
Potts town, Pennsylvania 



Fr its cA^. Junior High ^School 
Milfwauioee, Wisconsin 



Sequoia High School 
Redwood City, California 



Harper High Sc 
Chicago,! Illinois 



South Miami Senior High School 
Miami, Fldrida 



John Adi 
Ozone Pai 



High School 
New York 



South Shore High School 
Brooklyn, New York 



Los Alamofi High School 
Los Alamos, New Mexico 



Marcus Whiitman Junior High 
Port Orchard, Washington 



McLean High School 
McLean, Vii^^inia 



Walter Reed Junior High School 
North Hollywood, California 



Walton High School 
Marietta, Georgia 

Wasson Senio.r High - School - 
Colorado Springs, Colcrrado 
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DISTRtBUTldN OF PARTICIPATING SCHOOLS BY 
GEOqRAPHIG REGI'OIT AND COMMUNITY SIZE 



Regioh 



Urban (toftal 8) 



Cdnnaunl^ty ^iise 
SuHtxrban* (total 6) 



Spialr^towtr/ rural '(total '6) 




rtheas t 
btdl 4> 



Jphn . Adorns, HS 
0%one Park, NY 

Oiney HS 

>hilad,elphia, PA 

South Shore HS 
Brooklyn, NY 



dwen- J Roberts 'HS 
Fottstown, PA 
(Philadelphia) \ . 



Southeast 
(total 7) 



South Miami HS 
Miami, FL 



McLean HS 
McLean , VA 
(Washington D . C . ) 

Walton HS ^ 
Marietta, GA 
(Atlanta) 



Bay HS 

Panama City, FL 

Elizabeth City JH 
Elizabeth City, NO 

Fort Mi'il HS 
Fort Mill, SC 

N.W. Whitfield HS 
• Tunnel Hill. GA 



Central 
(total 4) 



Fritsche JH 
Milwaukee, WI 

Harper ,HS 
Chicago, XL 



Fraser HS 
Fraser, MI 
(Detroit) 

Okemos HS' 
OkeHK)S , MX 
^ (I^ansing) 



West 

(4:otal 5) 



Walter Reed JH 
N. Hollywood, CA 

WasSon HS 
Colorado Sps., CO 



Sequoia HS 
Redwood City, CA 
(San Francisco) 



Los Alamos HS' 
Los Alamos , ISfM 

Marcus Whitman JH 
Port Orchard, WA 
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Adcfress of scTiool: 



'Phone at schO( 



Business 'address 



Business phone 



f 






- — f 






* 

%_ — — ^ 












k 






contact : 


• 


- - 



















Summer or home address ; 



Summer or home phone 



Participating Teachers (total of 2) 
a) Teacher A.. ^ . b) Teacher B 

•Name : 



Summer address-: 



Summer address: 



Summer pnone: 



' ^ Summer^phone :_| * 

Participating Classes (total of'^) 

a) Expected enrollment in each class (be as specific as posslb 

Teacher A: clas^A clas.^ 2 

Teacher B: class 1 class 2 

Dj Descrioe tne students in the four part icipat Ln^ j masses 
in terms of thcli^ mathemat ical- achievement 4/or ability 
levels. 



INPORMATION form' (con! t) ' " • pa'ge 2 

What textbook ^ 
iControi classes? 



7 ^5 
c) What textbook' specia'l matepial^ wi^ "l)e used with -the 



5; School- Calendar* 

a)^^ate of 1st full flay of cj.a'fes in the" fill: 



b) Date-ifti* laft full day of class' i^n the spring: , 



c) If the school normally has a final exam period ln»the.- ^ r 
'spring,' give , the ( tentat ive )dates arid s<;hedul^.; f lt>\. , 



Testing Program: .Describe the school's test ing #pi*bgram 
.that would normally involve the students in the four 
particioaging classes. Give the name , and f orm T5f arvy 



pubii 
admin 



cioaging classes. Give the name , and form t5I arvy. 
^JHbests given and the (t'entative) dates^for the 
i^P^Xo^ the' tests. ' f * ' . . ✓ • 



7. Address to which the experimental^ textbooks are to be shipped; 

* * . . ■ * 



Plcdco c-^.mplete and renurn ':o: Dr. Jane 0. Swafford; Department • 
■),f ^/[an hematic 3: rJ^irthern Mlchip;an University: Marquette MI n985b 

^ THANK YOU 
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" V • • ■ - 

School 


Elxperijuental Teacher 


^ohtr61 .Teacher 




• 

\ * 


,t ^ 

Bay High*;; 


Jii^ita Bowers 


Sadie- Williams 






Elizabeth City HS 


Emily Jackson 


Azln Novell 




A If. . ^ 


J-ort Mill H$ • 


, Katie CulpL 


ilita Cater 




> 


Fraser HS * 


Carl Vaara 


Susan Hill - 


/ 




Fritsche JH 


■ ) Joan Smith 


Harold Rife 


• 

> 




Harpet HS 


' Mary O/NeiU 


Janet Gerut 






John Adams HS 


Lawrence Lane 


* Patricia Lane 


« 




Los Alamos HS 


Margatet Barrett 


Elvira Aragon 






McLean HS 


Edith Elliott 


Robert Hayler 






N.W. Whitfield HS 


fLinda -Finnell 


Geneva Tranmell 






Okj^mos HS 


E la ine '^Cowen 


* 

Larry Cockrof t 




( 


OIney HS 


Pearl Cohen 


Helen Mlntzes 






Owen J. Roberts HS 


Barbara Garrett 


Michael Mehle - 




r 


Sequoia HS . 


Michael Doody 


Charles Paine 






South Miami HS 


Ruth Williams 


Mary Alice penning ton 




South Shore HS 


Rachelle Ben-David 


\ Morton Newman 






Walter Reed JH 


Vera Helpem 


Dorothy Mbser 




/ 


Walton HS 


Myra Medford ^ 


Charlyn Shepard 






Was son HS 


Robiert Zecha 


Robert Hiltner 






t 

\ 


« 
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TEACHER^ INFORMATION FORM 
-Name School 
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A- > ' • 

!?T3\ TMT?, 



Address to whCch postage refund shduld be sent: 



, Address to which results of study should be sent: * 

■i • . * 



School phone number 
Home' phone number 



ERIC 



1. age • 2. sex, 3- highest degree 

) . " ■ . ■ ■ . 

4; No. of courses beyond highest degree 



5. Including this past year, for 'how many years have you taught 
^ secondary or college mathematics? ■ 

4 

6. Including this past year, for how many years have you taught 
first year algebra? 

n. ~ 

7. Have you ever had a mathematics course in which, the follow- 
ing topics were studied? (Answer, each chol/ie with "Yea" or 
"No.") 

a) probability ' f) sampling 

b) mean, mode, median g) mathematical applica- 

tions 

c) mean absolute deviation 

d) standard deviation ' ' . ' * 

e) Chi square 



(MORE) 



98 . 2 



8. At wl^D hoi!r of the day ^es each of the two classes 'in the 



study meet. 



and 



^« Row long is each period per day In minutes? 



10. At what, grad? level are the , students In the-study (8th» 9th, f 
10th, ^nixed).'^ ; . ' ' ^ 

(For each mlx^d class, specify the number at eac'h gt'ade level.) 



/ 



11. (Control Teachers only) List t^xt and other materials you 
plan to use with these classes and describe briefly your 
teaching method or methods. For the latter indicate the 
/ proportion of class time usu^illy devoted to the various 
methods. ^ i ' 



Please complete and return immediately in the enclosed stamped 
envelope to Dr. Jane 0. Swafford, Associate Professor, Depart- 
ment of Mathematics, Northern Michigan University, Marquette, 
Michigan 49855- 
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.APPENDIX B 
TESTS 



Bl First Year Algebra Test 

B2 Item Content Classification for ETS Test and First Year* • 
Algebra Test 

B3 • Item by Objective Classification for. First Year Algebra Test 

* 

B4 Fall. Consumer Test 

B5 Spring Consumer Test: Form A 

r 

B6 Spring Consumer Test: Form B 

B7 Cc/nsfensus Objectives in Consumer Applications of Mathematics 

B8 Item by Objective Classification for Consumer Test. 

B9 Fall Opinion Survey 

Bio Spring Opinion Survey 

Bll Item by Attitude Dimension Classification for Opinion Survey 

. B12 Algebra I Questionnaire 



r 
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Directions: Do not begin until you are told to do so. 

Each tiuestibn has only one correct response. Cross out the dorrespondi^ng 
p.etter on your answer sheet. Bo not write on this test. 

5. ^ When 4x - 7 « 9x + 17, then * - ' 
A 







1. X - 


7x - 


\ 




A 


-7x * . 


B 


-6x 


C 


-7 


.. D 


-6 


E 


None of the above. 



2. <%What quantity is one-half of y ? 



4. 



A 




B 


1^- y 


C 


h + y 


D 


I 




2y 


E 


None 



If X Is randomly selected from 

{ 0, 1, 2, 3, 4, 5, 6, 7,-8, sV, 

the probability that % is greyer 
than 5 is 



A 


,.20 


B 


.30 


C 


.333 


D 


.40 


E 


.50 



A restaurant offers 3 salads, 
5 main dishes and 4 desserts on 
its menu. How many different meals 
can be ordered which have a salad, 
a main dish, and a dessert ? 



A 
B 
C 
D 
E 



3 

12 
15 
20 
60 



-24 

B -24 
13 

C 10 
13 

•D 2. 

E None of the above. 

6. The average weight of freshtsan girl; 
is closest to 

*■ . • 
A 50 kg r 
, B 20 kg ^ . . 

C 500 kg 
* D 200 kg 
E lOa kg 

7. ' If - 4 and X2 ■ -5, then 2xj^ -.3. 

A 7 • 

C 4 . • ' 

D -7 ' 

E None of the above. 

84f What . is the relative frequency of ax 
event which occurs n times in 
1000 tries ? ^ i 



A 

B 

C 

« 

D 

E 



1000 + n 
1000 - n » 



n 



1000 

1000 
• n 

lOOOn 



PLEASE TURN OVER 
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ALGEBRA TEST - PAGE 2 



9. 



2A + 3-2-6r3 



A 52 / 
B 28 
C 16 

D '8 . 

E - Non#"of the above^ 



T 



10. 



A 
B 

C 

b 

E 



5 y/2 . 

2x/25 
25n/2 
25 



11.* Suppose two normal fair dihe were tossed. 
What is the probability that both dice 
show a 5 ? 



13. 



A 
B 

C 
D. 
E 



1/5 . 

1/6 

1/10 

1/25 

1/36 



12. The change in ar stock is 1— one day and 
1 o 

the next day. In the two days, the 



net change is 
A 



B 

C 
D 



8 



li 
8 

I 
S 



E ^one of the above. 

If you have 1000 dollars .and spend b dollars 
a week, then how many dollars do you have 
left after t weeks ? 



A IQOOb - t 

B tdOOO - b) 

C 1000 - tb 

D (1000 - t)b 

E' bt - 1000 



101 

2 

14, The solutions to 3x + 9x + 5 

A 9 ± y/uT ' 

6 . - 

C ~9 i: V21 ■ ,\ 

b 9 A 

6 . 

E None of the above 



0 



15. A coat regularly sold for C dollars 
is now advertised on sale at 30Z off . 
The sale price of the coat is 



A 

B 
C 
D 
E 



C - .30 

C - .30C 

C + .30c 

.30C V 

None of the arave. 



16. The -expression 50x^ ^ 50x^ + 50 
• simplifies to 

l59x^ 



B 
C 
D 
E 



50x5 

125000x5 

None of the above. 



17. The line with y- intercept 2 and 
slope 3 has equation 

A X - 2y + 3 

B X - 3y + 2 

C y » 2x + 3 

D y 3x + 2 
E N^e of the above. 

18. Whe«s* • 2, then |x - sj - 

A 3 
B -3 

D -7 
E 9 



• PLEASE GO TO THE toT PAGE 
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ALGEBRA. TEST - PAGE 3 



19. Assume your team is expected to beat 
\ another team 2/3 of the tlise. If the 
teams play. 3 times during the season; 
what Is Che probability your team will 
win all 3 games ? 



A 
B 

C 
D 
'E 



20. .If -3x > 13, then 



21 



22, 




A 
B 



3 
3 

_ 3 



X < - 

13 

X > - 11 
3 



D 

E 



<- 
> 16 



11 
3 



If you invest $100 at 6%.yo3rly interest 
for 5 years, ;then how many dollars will 
you have at the end of that time ? 

A 100(1.30) 
B ^00(.06)^ 

C (106)^. ' J . 

5 

D< 100(1.06) 

E " 100 + 5(.06).(100) 

For^hat values of x is the statement 
(5 - x)(x + 3) - 0 true ? 

A X " 0 

B x = 3 or x " -5 

C x « -3%r x • 5 

D x'=-3orx«-5 t 

E None of the above. 



23. Two towns use water at the same rat-^ 
per person,, Town S, with ^30 peopl- 
uses X gallons per day. Town T, wii. 
690 people, uses y gallons, per day. 
Which is true ? . / 



A 
B 



D 
E 



X 


430 


690 


y 


X 




430 


• 690 


X 


- ^-2- 


690 


.430 


X + 


y "» 1120 



♦I 



^430x + 690y 

2. 



1120 



(3r 


- 4s) 


A 


3r - 


B 


9^2 - 


C 




D 


9r2 - 


E ■ 


None 



25, 



►rs + 16s 



When X ^ y and z is negative, which 
of the following is true ? 

A X + z > y 

B X + E > y + z 

C x--2>y-z 

Sr 

D xz > yss 

£ x+i>y+i 



26. Suppose b boys re'celve x dollars 

apiece and g girls receive x dollar** 
apiece* Together the bo;^ and girl 
have received 



A 

B 

C 
D 
E 



bxgx dollars 
bgx dollars 

x''^ dollars 

aollars 
bx + gx dollars 



PLEASE TURN OVER 
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ALGEBRA TEST - PAGE 4 _ 



Ms« Smith drove^ n miles to tovti* Then she 
drove 2.8 miles on business in town* Then 
she drove home. Her total mileage was 11.3 
ijl^es. Which sentence best describes the 
situation ? " 



A n + 2.8 » 11.3 

B 2.8 + 11.3 » 2n 

C 2.8 + 2n • 1K3 

D . 2^8n - 1U3 ' 

E None <t£ the above. 



Order the numbers y 



5 



.57 and 




f < 



.57 < 



57 
100 



B 



-57 >.57 5 
100 ^ 



< 7 



D 
E 



-51 ✓ 1 ^ 57 
Too < 7 < '^^ 



^ 100 .7 



None of the above. 



In 1960 the U. S. population was about 
170 million; In 1970 the "population was 
203 million. When you calculate the. 
change in population per year you are 
calculating 

k a slope 

B a y-lntercept 

C a factor 

D a relative frequency 
E a probability 

2x + 8 - ' 



A 

B 

C 

D 
E 



X 

2 



2 



2i + 8 
2 

2x + 4 
2x + 2 




' ' 103 

« 

31. 1000 centimeters is the same as 

.1 

A 7T meter 

10 • 

.5 1 m^ter **" 

6- 10 meters 

D 100 meters 

E None of the above. 



32. A car rents for $15 plus 18 cents 
per mile. I£ the coat In dollars 
is c and the miles driven is n» 
then ' 

A m - 15c + .18 

B m • .18c + 15 

C c « 15in + . 18 

D c • .18m +15 

E None of the .above. 



33. x^y^ 



4 -2 
X y 



A 
B 



x^y 
x^y 



2 V 

X 



6 

X 
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LOOK OVER YOUR WORI^ ON THIS TEST 



^ AP.PENDIX B2 . Id4 

' ITEM CONTEim CLASSIFICATION FOR ETS TEST 
. AND FIRST YE^AR ALGEBRA TEST (FYAT) 



7 



T 



Content . ^ Item ETS , Item FYAT ^ 

Terminology 7 

/ f • • • - . 

Combining Terms j , 3, 5^ 10 1, 9, 16 

Translation from verbal 2^ 6, 19, 3Q 2, 12, 13, 15, 21, 

to algebraic expres- - 23 » 26, 27, 32 

sions ' « > 

Solution of linear equa- l!, 13, 23, 38 5 
tions " 

substitution in alge- 4, 8, 20, 26 7 

braic esqpres sions and 
equations 

Solution of literal 16, 39 • 

equations ^ ' 

Exponents and rdots 9, 14, 22 10 

Algebraic multiplication 15, 21, 25, 28 24, 30, 33 
and division 

Averages 17 

Systems of linear equa- 11, 12, 31 
. tions 

•Gra^s of linear func- .32 17, 29 

tions 



Order and linear ine- 29, 33, 35, 40 20, 25, 28 

qualities 

Factoring and quadratic 18, 24, 34, 37 14, 22 
equations 

Division by zero 24 

Variation 36 

Relative frequency and , 3, 8, 11, 19 

probability 

Metric System- 6, 3 

Models for operations 4 
Absolute value . 18 



c 



APPENDIX B3 I . 105 



ITEM BY OBJECTIVE CLASSIFICATION 
' ^ FOR FIRST tEAR ALGEBRA TEST 



Item . Objective: The student should be able .to 



1 add or stibtraCct like terms. 

0 

2, 4 recognize when to use multiplication in a situation. 



ih £ 



3, 11 calculate the probdbility- of an event Vhen given an 

experiment: with easily cjpuntable random outcomes. 

5 solve linear equations of the TS^ ax + ^c bx + d, 

6 apptoximate conversion from English to metric system. 

7 substitute into and evaluate expressions with sub-: 
scripted variables. 

8 calculate relative frequency from given data, 

9 evaluate -an expression with knowledge of the order of 

operations. • 

10 use the property /xy /x/y iij, simplifying expressions. 

11, 19 calculate the probability of independent events all 

occurring, • 

12 distinguish direction and assign positi"^ or negative 

* numbers, when given a situation with two directions. 

13 translate situations involving constant gain or loss * 

in mathematical expressions^ 

2 

14 solve ax + bx + c = 0 using quadratic formula. 

15 give symbolic answers to percentage inareases or 

decreases. ♦ 

16 add expressions involving sums of powers of the same 

variable, 

17 determine slope, y- intercept, or a linear equation 

given* sufficient information, 

18 evaluate an expression involving absolute value.. 

20,. 25 solve linear inequalities. 

21 calculate or^ give expression for amount accrued with 

anfiual compound interest. 
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Item 



Objective 



The student should be able' to 



22 

: 23 

26, 27. 

32 . 

28 
29 

* 

* 

30' 

31 
33 



/apply the Eero Produ<ft Theorem » 
recognize wthen to nise division in a situation, 
multiply two binomials. 

translate situations involving sums of products into 
mathematical expressions. 

compare two numlJers in decimal or rational form. 

recogrjSze rate of change in a real situation as tjlie 
same as "slope". 

/' 

a^ply the distributive property to simplify expres- 
sions. 

'toake conversibns within the metric system. 

calculate powers, including power of product or 
qudlients. 
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Directions: Do not l>egin until you are told to do so. 

Each question has only one correct ansver. Cross out the 
corresponding letter on your answer sheet. 



2i 



4. 



Suppose it co£ft8 20 cents per 
mile to operate a car. Thai hov 
Buch would it cost to operate 
'that car on a 1200-*Bile vacation? 

A. $600 

B. $60 

C. $24P0 

D. $240 

E. None of the above. 

In a certain high school, 13 
students f:i;oB the sophomore cXasa 
of 200 have parents who are 
fanners. If the high school has - 
700 students in all, about how 
many students in the entire schcK)l 
would you expect to have parents"^ 
who are fanaers? 



A. 
B. 

C. 
D. 
E. 



91 
45 
39 
26 
20 



Mrs. Johnson buys' groceries which 
cost $23.50. The sales tax in her 
state is 4Z. What is the total 
pric^ she aust pay? 



A. 
B. 
C. 
D. 
E. 



$58.75 . 
$32>90 
$27.50 
$23.54, 
None of 



5. 



the above. 



According to the graph at right, 
what percentage of U.S. families 
have^ incoMt o^ $10,000 or nore?^ 

A. 52. 4Z 

B. 47. 6Z 

C. 43. 6Z 

D. 21.22 

E. . Nonie.of the above. 



6. 



7. 



In a state lottery, there is a 1 
in 10 chance that you will natch 
each digit named. What is the 
chance that you will natch two' 
digits in a row? 



A. 
B. 
C. 

D. 
E. 



1 
1 
1 
1 
1 



In 5 
in 10 
in 20 
in. 50 
in 100 



0 

A basketball player scores 15* 12 
and 24 points in the first three 
gaoea of the season. What is his 
scoring average ? , . 

A. 13 2/3 points 

B. 15 points 

C. 17 points - ' , 

D. 18 points 

E. None o^ the above. 

If ,y6u travel 18 kilometers in 12 ^ 
minutes^ what is your average speed? 

A. 
B. 
C. 
D. 
E. 



2/3 Idlometers per minute 
1 1/2 kilometers per, minute 
40 kilometers per minute 
90 kiloiMters per minute 
None of the above. 



Distribution of U.S. Families By 
By Income Class - 1974 




o 
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Consuaer Test: - pags 2 



8. 



Ublch packag* of breakfast food has 
the loifest prices per ounce?. 

16 ouncei for 98 cents/ 
10 ounces for 59 cents. 
6 ounces for 45 cents. 
Exactly two of these are the 



9. 



A. 
B. 
C. 



E. All three are the saaw. 

The picture o^ an insect in e guide- 
book is one-fourth actual size. The 
vlngspan in the picture is one-half * 
inch. What is the acttsal vlngspan 
of this insect? - 

A. one-ei^th inch 

B'. one-fourth inch 

C. three- fourths inch t ' 

D« 4 inches 

E. None of the above < 



10. A clerk starts worWat 8:45 as. The 
c^erk does not take lunch tlae and 
goes home at 3:30 pm. Bow long does 
the .clerk work? 

A'. 12 hours and 15 minutes 

B. 7 hours and 45 minutes . 

C. 6 hours and 45 minutes. 

D. 5 liours and 15 minutes 

E. None of the abo^. 

11. ' Ruth ^lans to buy tires for her car 

during the sale listed below. The 
' car needs four FR78-14 tires. Uhat 
win be the total cost, including 
federal tax? . 
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12. Ms. Hart earns $14,500 annually 
as an of fi^ce' onager » What is 
her nonthly salary? 

A. $120.83 

B; $278.85 

, C. $483.33 

D. $1450.00 

E. Mohe of the above. 



13. 



AMTBAX TIMETABLE 
Read Down 



time 


Mnes 


tioeation ; 


510p 


0 


Chicago, n* 


7 50p 


129 


Cha^aign; IL 


16 50p 


310 


Carbondale, IL 


3 20a 


, 529 


Memphis, TN 


7 17a 


740 


Jackson, V& 


11 59a 


923 


New 0rlean8i*)-A 











4-fed. . 


Tire size 


Save 


Kegi 


Sale. 


tax ' 


AR78'13 


14.00 


42.^ 


28.00 


2.02 i 


BR70-13 


15.67 


47.00 


31.33 


2'.32' 1 


BR70-14 


17.67 


53.00 


35.33 


2.80 


FR78-14 


18:67 


56.00 


37.33 


O3.01 


GR70^14 


20.33 


61.00 


40.67 


3.18 


.GR70-15 


22.00 


66.00 


44.06 


3.17 1 


HK70-15 


23.00 


69*00 


46.00 


3.36 


A. $40.34 


♦ 






B. $152.3^ 


* 






C. $161.36 








D. $236.04 








E. None 


of the 


above. 




i 



How long is the train trip from 
Chaaqyaigtt to Memphis accordin|^ ta . 
the schedule? ^ 

Ai 4 hours and 30 Bdnut^s"^ 

B. 7 hours as^d 30, minutes 

C. 8 hours and 30 minutes 

D. U hours and 10 minute's 
E^ None of the above. 

14, Uhat is the .sale price of an $80 
coat that la narked 401 OFF? 

A. $76.80 

B. $48.00 

C. $40. (K) 
d: * $32.00 

E. , Ncme of the above. ^ 

15. In the U.S., the probability tdat 
a girl will be bom in a single 
birth is about .52. What is the 
probability that a boy will be born? 

A. about .48 

B. about .50 

C. about .52 . 

D. not enough infonnation is given 

E. None of the above. 
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Consunat Test - page 3 

16. Suppose^ phone hiXX shoifs that k 20- 
alnate call Co Town X costs $9.15 and 
a 26-nisiute call to Town X costs $11.85 
Both calls were aade at the stfae tine. 
In phone cialls, after the ^Irdt alxtute, 
each additional, minute costs tha saae. 
Vlhat would a 30-Blnute call cost? 



A. 
B. 
C. 
D. 
E. 



$13.72 
$13.67 
$13.65 
$13.62 
NoniB of 



the above. 



17. Thd student council wants to paint the 
student lounge. Each of the four 
walls measures 48 feet by 10 feet. How 
many gallons, of paint will be needed 
, if one gallon covers 300 square feet 
of Surface? 

A. 4 gallons 
9% . 5, gallons 
6 gallons 

D. .7 gallons , 

E. 8 gallons 

M.^.A^rcfi^igerator sells lox $300 cash. It 
can also be purchased for* $1(H) down 
payment and $10 a laonth for two years. 
' Which statement is true? ^ 

The two-year plan costs $40 Wre. 
The two-year plan costs $20 more. 
The cash sale, costs $60 more. 
The price is the same either way. 
None of the above. 



A. 

b: 

c. 

D. 

E; 



19. 



City Parking Lot Rates 



75C 
50t 



First Hour ^ 

Each Additional Hour 



^0 

What does it cost to park for 8 hours? 

A. $4 

9. $4.25 

C. $4.75 

D. $6.00 • » 

E. None of the above. 
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20. Marion earns $2.30 an hour ks a 
playground supervisor. How much 
will Marion earn for working 24 
hours this week? 

A. $55.20 

B. $54.00 

C. $48.30 

D. $10.44 

E. None-^f the' above. 

21. The dimensions of a 10 gallon 
i;;ectangular fish tank are 14 by 
20 by 8 inches . i» Which of the 
tat^, with dimensions given below, 
will hold 20 gallons of water when 
full? 

A. 28 by. 40 by 16 inches. 

B. 28 by 20 by 16 inches. 
.< . C. 28 by 20 by 8 inches. 

D. 14 by 10 by 16 inches. 

E, .None of the above. . 

- ■ / 
22.. If you have $100 in a bank which 

gives 5Z interest each ye^r and you 

keep th« interest in the account, . 

how much will you have after two 

• years? 

A. $1^^00 

B. $101.00 

C. $iia.oo 

D. $110.25 

E. Done of the above. • . 

23. Tahitian Punch (40 servings): * 

2 quarts carbonated Xemon-lime 
beverage 

3 1/2 qisarts pineapple-grapefruit 

juice 

1 pint lemon or lime sherbet 

How much lemon-lioffi beverage is ^ 
needed to make 30 servings? 

A. 2 quarts 

B. 1*3/4 quarts 

C. 1 1/2 quarts 

D. 1 1/4 quarts 

E. None 'of the above. 



CoBsnaer Test - pag« 4 



t 



24. Televlsioa sets 
stores. 

Store ^ 
lOZ Discount 



are on ssle at two 



Store 2 
I5Z Discount 



How such MORE can you save at Store 2 
on a set that is regularly priced at 
$4007 

A. $20 

B. $15 

C. $10 

D. $5 , 

E. Hone of the above. 



25. Tou toss a perfectly balanced coin 
nine tines. All nine tosses 'are 
tails. The next toss 

(. A. will definitely be tails. . 

B. will definitely be heads. 

C. will most likely be tails. 

D. will most lilcely be heads. 

E. ±a equally likely to be tails 
or heads^ 

26. Partners Anderson and Briggs agree to 
share their business prpf Its in Che 
ratio of 2 to 3. What is Anderson's 
incone on a $30,000 profit? 
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28. A 12 foot by 15 foot living roon 
is to be carpeted. Bow ssny 
squareu> yards of carpet Bust be ' 
bou^t for the living rooa? 

A. 180 sqifare yards 

. B. 90 square yards 

C. 60 square yards 

D. 20 square yards 

E. Hone of the above. 



A. 
B. 
C. 
D. 
E. 



$12,000 
$15,000 
$18,000 
$20,000 
Rone of 



the above. 



27. A door-to-door salesperson makes a 
20Z commission on everything sold.. 
How much must the person sell to 
earn ^ .tommissipn of $507 

A. $50 

B. $250 

C. $400 

D. $1000 

E. None of the above. 



/ . 
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APPENDIX B5 
CONSUMER TEST FOKM A 



DirSwilfns: Do not begin until you are told to do so. 

Each question has only one correct answer, 
corresporiding oval on your answer card. Do 



1. 



,3. 



4. 



Ill 



Darken the' 

not write op. test. 



Marion earns $2.30 an hour as a 
playground supervisor. How much 
will Marion earn for working 24 
hours this week? 

A $55.20 

B, $54.00 

C $48.30 

D $10.44 

E None-'of the above. 



In the U.S., the probability that 
a bdy will be born in a single 
birth is about - .52. What is the 
probability that a girl will be 
bom? 

A about .48 • " 

B about .50 
C about .52 

D not enough information is given 
E' None of the above. 



First Hour 
Each Additional Hbur 



' City Parking Lot Rates 

75c 
50c 

What does it cost to park for 8 
hours? 



$4.00 



A 
B 

C $4, 
D $6.00 
E None of 



the above 



A doof-to-door salesperson makes 
a 207o commission on everything 
sold. How much must the person 
sell to earn- a oommission of $50? 



B 
C 
D 



$50 

$25"0 ■ 
$400 
$1900 
None of 



the above 
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5. In a lottery, there is a 1' in 10 
chance that you will match each 
digit named. What is the chance 
that you will match two digits 
in a row? 

A 1 in 5 

3 1 in 10 

C 1 in 20 

in 50 

E 1 in 100 * 



6. If you have* $100 in a bank which 
gives 5% interest each year arid 
you Iceep the interest in the 
account, how much will you have 
after two years? 

A $100:00 

' <B $101.00 

C $110.00 

, D $110.25 

E None of the above. 



7. A clerk starts work at 8:45 a m, 
The clerk doe« not take lunch 
time and goes home at .3:30 p.m. 
How long does the clerk work? 

A 12 hours 'and 15 minutes 

B 7 hours and. 45 minutes 

C 6 hours and 45 minutes 

D 5 hours and 15 minutes 

E None of the above. 



8. In a certain high school, 13 

students from the sophomore clas 
of 200 have parents who are farm 
ers. If the high school has 700 
students in all, about how many 
students in the entire school 
would you expect to have parents 
who are farmers? 

. A 91 
B 45 - 
C 39 
D. 26 
E^ 20 



TURN QVER 



9. 



Suppose it xo8ts 20 cents per mile 
to operate a ^ar. Then how much 
would it cost to opei^ate that car 
on a 1200-mile vacation? 

A $600 

B $60 

C $2400 

D $240 

E None of the above. 



10 



i 



A 12 foot by 15 foot 1 lying room 
Is to be carpeted. How many 
square yards of carpet must be 
bought for the living room? 



A 

B 
C 
D 
E 



180 s<iuare yards 
90 square yards 
60 square yards 
20 square yards 
None of the above. 



11. According to the graph at right, 
what percentage of U.S. families 
have an income of $10,000 or more? 



A 5*2.4% 
B • 47.6% 
C 43.6% 
D 21 . 2% 

E None of the above. 
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CONSUJffilR TEST ' FORM B 



113 



Directions 



Do not begin until you are told to do so. / 

Each question has only one correct answer. Darken the 
corresponding oval jon your >^nswer card. Do not write on test. 



You toss a perfectly balanced coin 
nine times. All nine tosses are 
tails. The next toss 



A 
B 
C 
D 

E. 



will definitely be tails*- 
will definitely be heads, 
will most likely be tails, 
will most likely be heads 
is equally likely to be tails 
or heads . 



What is the sale price of an $80 
coat that is marked 40% OFF? 

A $76.80 

B $48.00 

C $40 . 00 

D $32.00 

E None o»f the above. 



P&rtners Anderson and Briggs agree 
to share their business profits in 
'the ratio of 2 to 3.. What is 
Anderson's share of a $30,000 
profit? 

A $12,000 

B $15,000 

C $18,000 

D $20,000 

E None of the above. 



TAHITIAN PUNCH" (40 servings): 
2 quarts carbonated lemon-lime 

beverage 
3% quarts pineapple-grapefruit 

juice 

1 pint lemon or lime sherbet 

How miich lemon- lime beverage is 
•needed. to make 30 servings? 

A 2 quarts 

B 13/4 quarts 

C 11/2 quarts 

D 11/4 quarts 

E None of the above. 



8. 



Ms. Hart earns $5-4,500 annually' 
as an office manager. What is 
her monthly salary? 

A $120.83- 

B $278.85 

C $483.33 

D $1450.00 

E None of the above. 



Which package of breakfast food 
has the lowest, price per ounce? 

A 16 ounces for 98 cents. 

B 10 ounces for 59 cents. 

C 6 ounces for 45 cents. 

D Exactly two of these, are the 
■« sa&e. ^ 

t AIX three are the same. 



The dimensions of a 10 gallon' 
rectangular fish tajik ate 14 # 
by 20 by 8 inches. Which of 
the tanks, with dimensions given 
below, will hold 20 gallons of 
water when full? 

A 28 by 40 by 16 inches. 

B 28 by 20 by 16 inches. 

C 28 by 20 by 8 inches. 

D 14 by 10 by 16 inches. 

E None- of the above. 



Mrs . Johnson buys groceries which 
cost $23,50. The sales t^ in 
her state is 4%. What is lih^ 
total price she must pay? > 

A $58.75 

B $32.90 

C $27.50 

D $23.54 ■ • 

E None of the above. 
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9. A refrigerator sells for $300 cash,. 
. It can also be purchased for $100 
down payment and $10 a month for two 
years. Which statement is true? 

A The two-year plan costs $40 more. 

B The two-year plan costs $20 more. 

C The cash sale costs $60 more. 

D The price is the same .either way. 

E None of the above. ' 
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10. If you travel 18 kilometers in 12 
minutes , what is your average speed? 

A 2/3 kilometers per minute 

B i% kilometers per minute 

C 40 kilometers per minutie 

D 90 kilometers per minute 

E None of the above. 



.ERIC 
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Consensus Objectives in Consumer 
ADplication of Mathematics 

' V 

The student should be able to: 

1. interpret circle, bar or polygonal graphs. 

2. interpret data in chart or table for^. 

.3. calculate elaos'ed time given beginning and ending limes (in hours and 
minutes). 

4. compare two rates, one given as a fraction and one as' a percejit. 

5. determine the better buy through calculating and comparing unit ' 
prices for two products of the same quality, but of different size 
and price. * . 

6. calculate the cost of pricing a specific distance given th6 cost pet- 
mile. 

7. calculate a paycheJik, before deductions., given information on rates 
and time worked. 



8. calculate percent problems given specific information such as original 
price, sale price per/iient of increase or reduction. 

9. calculate the s-ales tax and total cost for an item or series of items. 

« 

10. calculate difference in buying aa-item for cash or by a time payment 
plam. 

11. determine now quantities when a given mixture is to be made in a 
.different amount. ^ V 

12. determine how nany would do or say something out of z people given that 
x^ out of y^ people (or yd, of a group) does or says that. 

13. given a timetable, determine the time of depai^-jre, time of arrival or 
traveling tine. ' » 

14. interpret scale diagrams or maps. 

15. calculate the quantity of a substance needed to paint or carpet >^ 
surface. 

16. calculate the mean as an ^erage. 

17. determine linear extranolation , e.g., with oopulation, inflation, etc. 

18. determine variation of area and volume ^nth vai icitions in linear 
dimensions (e.g., how many^sauarf^ f e9 t i n- a square y^rd). 

19. calculate simple Drobability. 
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20. determine) pi-obability of occurrence of two or more consecutive 
independent events. 

21. calculate compound interest. ■ ' 

22. calculate postage, phone, or car rental rates of the form "something 
+ so much per ." 

• 

23. thp notion of variability in random-type'situations and non-random 
type situations (e.g.', toss a coin 10 times and it will not always 
give 5 heads) . ' 

24. determine rate of speed given distance and time. 

25. calculate partner income based on ratio and total income. 



V 



J 
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APPENDIX B8 

ITEM BY OBJECT CLASSIFICATION FOR 
CONSUMER TEST (FALL, 1976) ' 



Item Objective*' Spring Item Number 



1 : Objective 6 . 9A 

2 Ob j ective -M 8A 

3 Objective 9 8B 

4 Objective 1 ^ * llA ' 

5 Objective 21 * 5A . 

6 Objective 16 

7 Objective 26 lOB 

8 Objective . 5 6B 

9 Objective 14 .. 

10 Objective 3 7A 

11 Objective 2 ' 

12 Objective 7 - 5B 

13 Objective 13 

14 ' ' Objective 8 2B 

15 Objective 20 2A 

16 Objective- 18 . 

17 Objective 15 

18 Objective 10 , 9B ^ 

19 Objective 24 ^ . 3A 

20 Objective 7 ' ) lA 

21 Objective 19^ • 78 

22 Objective 23* 6A 

23 Objective llts/ 4B 

24 Objective 4 

25 Objective 25 IB 
' 26 ■ Objective 27 . 3B 

27" Objective 8 4A 

28 Objective 1^ lOA 
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OPimOM SURVET 



Fall» 1976 
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Age 



Tear in school (circle) 8 



_ Sex(eircle) M F 
9 10 U 12 




OIREbriONS: Each o£ the gtateaents ^tTthla^pinion survey expresses a 
' feeling' or beli^f-^iffilcli a person might have toirsrds nathe- 

maticsv Tou are to express boir mich you agree vith the 
, belief or feeling giv^ in ^ch statei^ntv. The five ^ 
choices are; Strongly Disagree (SD), Disagree (D), Unde- 
cided (D), Agree (A), Strcmgly agree (SA). Circle the 
letter which best indicates how closely you agree or dis- 
' agree with the feeling, or belief expressed in each state- 
' nent as it cimcems you. Answer the way you feel. , There 
are Qo ris^t or wrong .answers. , 



1. Mathexoatics is an interesting 
subject. 

2. Mathematics is not important in 
everyday . life . 

3. I do not like mathematics. 

4. Hatheaatics makes me feel stupid. 

t 

Thera Is nothing craative about 
. natbematlca ; it 's just memorizing 
fomAlas and thlnga. 

6 s Host matheoatlcs Is too concerned 
with ideas to* be really useful. 

7. Ma^haiBatics is sonmthlng I enjoy 
a great deal. 

8. puessing plays a role in doing 
machesnatlcs . 

'9. One value of mathematics is its 

usefulness in solving everyday ^ 
problems • 



SD 


D 


u - 


A . 


SA 


SD 




U 


A 


SA 


5D 


"^D 


u 


A 


SA 




D 


u 


A 


SA 


SD 


D 


u 


A 


SA 


SD 


D 


u 


A 


SA 


SD 


p 


u 


A, 


SA 


SD 


D 


4 

u 


A 

> 


SA 


SD 


D 


u 


A 


SA 
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10* I thltik lounrlng sone algebra vlll 
help ne g«t a good Job later* 

11* Kietfking laath problons ctax be fun. 



12* Mathematics la need^ in order ^ to 
keep the vorld runnlxig* 

13* It is boring to work cm sath 
pu23:les* 

14* Mathenatics plays an iiqiortant role 
in laodem society* 

IS. Algebra 4m only Is^rtant for 

science or luivanced aatheaatics* 

16* Leading mathesiatlcs is nore 
tinders tending than menorizing* 

17* Mathematics is easy for to* 

18* There are lots of uses for 
algebra in the real world* 

19* Mathematics is a dull and boring 
subject* 

20 • Outside of science and engineering 
there is little aeed for mathematics 
In jobs* 

21. A knowledge of matheAiatics is 
helpful ia understanding t<^a^*s 
world* 

22. There is no place for origixiality 
in mathematics* 

23*. Mathematics is not ve^ useful for 
solving world problems* 

24. Ilathematlcs Is store for boys than 
for girls, 

25. I plan Co take another mathenatlcs 
■ course after this one. 



SD 

SD 
SD 

SD 

SD 

SD 

SD 

SD 
SD 

SD 

SD 

SD 



D 
D 



D 

D 
D 



U 



A 

A 
A 

A 



U 



u 
u 



u 



A 
A 



SA 

SA 
SA 

SA 

SA 

SA 

SA 
SA 

SA 

SA 

SA 



f 



SD D U A SA 



SD D' U A SA 



SD D U A SA 



Yes- lb Not sure 
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Directions : 



1. 
2. 

3. 
4. 
5. 



7 
8 



10. 

11. 

12. 

13. 
14. 
15. 



Each of the statements on this opinion survjey expresses 
a feeling or belief which a person might have toward 
mathematics. You arf to indicate how much you agree with 
the^ belief or feeling given in each statement by marking 
one of the choices on the answer card. The five choices are:' 
SA-Strongly agree, A-Agree, U-Undecided , D-Disagree» 
SD-Strongly disagree. Darken the oval on the ansyer card 
which best shows how much you agree or disagree with the 
statement. Answer the way you feel. There are no right 
or wrong answers. • 



Algebra is an interesting subject. 


(a) 


SA 


(b) 


A < 




u 


(d) 


D 


(e) 


SI 


Algebra is n6t ^.mportant. in 
• everyday life. \ 

\ * 


(a) 


SA 


(b) 


A < 


Ic) 


u. 


(d) 


■D. 


(e)- 


sr 


I do not like mathematics. 

• 


(a) 


SA 


(b) 


A ( 


Cc) 


U 


(d) 


D 


(e) 


SI 


Algebof a is • confusing to me. 


(a) 


SA 


(b) 


A ( 




U 


(d) 


D 


(e) 


SI 


Explanations in my algebra book 
helped to understand algebra. 


(a) 


SA 


(b) 


A 1 




U 


<d) 


D 


(e> SI 


Algebra is too concerned with 
symbols to be really useful. 


Ca) 


SA 


(b) 


A -i 




U 


(d) 


D 


(e) 


sr 


Algebra is easy for me. , . * 


(a) 


SA 


(b) 




U 


(a) 


D 


(e). 


SI 


One value of mathematics is its 
usefulness in solving everyday 
problems . 


(a) 


SA 


(b) 


A ( 


Cc) 


U 


(d) 


D 


(e) 


SI 

* 

t 


I think knowing some algebra will 
help me get a good job later. 


(a) 


SA 


(b) 


A .( 


Cc) 


U 


(d) 


D 


(e) 


SI 


. 1 enjoy worRing word problems. 


(.a; 


DA 




A i 

A i 




TT 
U 




u 


(e) 


SI 


Algebra is needed in order 
keep the world running. 


"^(a) 


S^ 




A 1 


Cc) 


u 


(d) 


D 


(e) 


.SI 


Explanations in my algebra book 
were of no help ±ti doing the 
problems . 




SA 




A ( 




u 


(d) 


D 


(e) 


ST 


Algebra is only important for 
science or advanced mathematics. 


(a) 


SA 


(b) 


A 


Cc) 


u 


(d) 


D 


(e) 


Si 

r 


Learning mathematics is more 
^ur«|^ standing than memorizing. 


(a) 


SA 


(b)- 


A • 


Cc) 


u 


(d) 


D- 


(e) 


SI 


There are lots of uses for 


^ (a) 


SA 


(b) 


A 


Cc) 


u 


(d) 


D 


(e) 


SI 



algebra in the real world. 



PLEASE TURK OVER 



16. Algebra is a dull and bolring 
8ubj[ect, ' 

17.. HaChematlcs Is not very useful 
for solving world problems. 

18. Mathematics is more for boys 
6han for girls. 

• 

19. A loiowledge of algebra i$ 
helpful in understanding 
today' s world. . 



(a) 


«A 


(b) 


A 


(c) 


u 


(d) 


121 

» \e) SD 




SA 


(b) 


A 






\(d) 


* 

'D '<e) SD 




SA 


0 

(b) 


A 


icy 


u 


m 


D (e) SD 


(a) 


SA 


(b) 


A 


(c) 


u 


(d) 


D (e) SD* 




20. The math bpok'we used this ye^ was ^ 

<a) more titit eras tlAg than most math books. 
. (b) less Interesting than most math books, 
(c) neither more nor less interesting than most math books. 

21. Algebra is 

(a) ^rder than arithmetic. 
<b) easier than arithinetic. 

(c) neither easier nor harder than arithmetic. 

* . ■•*.■ . ■ . . ■ 

22. Which best describes y6ix7 

(a) 1 enj,oy arithmetic but not algebra. 

(b) I enjoy algebra but not arithmetio. 

(c) I. enjoy both arithmetic and algebra. 
; (d) I enjoy neither arithmetic npr algebra. 

2^. read 'tlie explanations in my math book 




(a) ^'almost always. 

(b) nK)st of the time. 
(cX about % the time. 

(d) some of the time. 

(e) .alinost never. 



The xskth book we uffed this year was 

(a) very difficult to read arid undd^stand. 

(b) moderately difficult to read and understand. 

(c) neither 'easy nor difficult to read and understand. 

(d) moderately easy to re^d and understand. 

(e) very easy to read and understand. ' •• 



I plan to take another mathematics course after this one, 



(a) yes 
' (b) no 

■ • (c) not sure ' / '/ 

^^^^ - END ' 

ERIC , . . , 



Ai'PENDIX Bll ' 

■ - . 'J 

ITEM ATTITUDE. DIMENSION^dtASSIFICATION FOR 
FALL (F) AND SPRING (S)^^INION SURVEY . 



Attitude dimension 


Item number 


Enjoyment of mathennatics 

• 


IF ,3F,7F,11F, ,13F,19F ,25F 
1S*,3S, , ,10S, , 16S*,25S,2zS 


Value of" mathematics 


2F ,9F,10F,12F , 14F, 15#, 18F, 20F, 21F ,23F 
2S*,8§, 9S,11S*,- ,13S,15S, •i,l9S*.17S 


Nature of mathematics 

« 


, 5F,6F ,8F,16F,22F,24F ^ 

65*. ,US, ;I8S,21S . 


Self- concept 


4F, ,17F 

48, 7S* * 


Textbook 


* 

. no fall items 

' 5s[l2S,20S,23S,24S . '' 



• 



*Spring item modified to replace "mathematics" with "algebra" 
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Direct ibns : 



Each Algebra .1 topic below is followed by three questions. 
FIRST, how easy was the topic for xpu"t0. learn? • ^ ' 
SECOND, how do you like to do these kin(is of problems 
THIRD,, do you feel the topic will be us'ef ul for you to know 
after ^ou leave high school? 

For each topic, indicate your feelings by darkening onie oval on 
your, toswer card for ^ch number. If you did' not study a topi6 
or do not recognize i.t\ mark' optioit (d) . 



)i<lik 



Solving linear equatioim^ like y + 6 " 7 - 3y 
1. (a) ea«y»to learn /(b) hard to learn (c) neither 



Z.^ia) like to do 
3. \&) xiseful atter 



high school 
Solving word or application problems 



(b) dislike to do (c) neutral 

(b) useless after (c) don't know 
high school 



(d)' did not study 
(d) did not study 
(d) did riot study 



4. • (a) easy . 


(b) 


hard 


(c) neither 


(d) 


did not 


5. (a) like - 


(b) 


dislike 


(c) neutral 


(d) 


did not 


6. (a) useful 


(b) 


useless 


(c) .don't know 


(d) 


did not 


2 

Sinqplifying expressions like 3x - 


5* + 2(8 - x) 


« * ' 




7- (a) easy 


(b) 


ha«;^ 


(C) neither 


(d) 


did not 


8 . (a) like 


(b) 


dislike ' 


(c) neutral 


(d) 


did not 


9. (a) useful 


' (b) 


useless 


(c) don't know 


(d) 

• 


did not 


Factoring expressions 

• 


like 


x^ - 2x 


+ 3 






10. (a) easy 


(b) 


hard 


(c) neither 


(d) 


did not 


11. (a) like 


(b) 


dislike 


(c) neutral^ 


(d) 


did not 


12. (a) useful 

* 


(b) 


useless 


(c) don't know 


(d) 


did not 


Solving ineqxialities 


like . 


-2x + 4 


< 10 + X 






13. (a) easy 


(b) 


hard 


(c) neither 


(d) 


did not 


14. (a) like 


(b) 


dislike^ 


(c) neutral 


(d) 


did not 


15. (a) useful 


(b) 


useless 


(c) don' t know 


(d) 


did not 



Determining the slope, y-intercept or graph of a linear equation 

(c) neither (d) did not study 

(c) neutral (d) ,did not study 

(c) don't know (d) did not study 



16. (a) easy 

17. (a) like 
18- (a) useful. 
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(b) hard 
(b) dislike 
(b) useliBss ^ 

PLEASE TURN 



Working with expressions irivolvlng powers or roots 

19. (a) easy (b) hard 

20. '(a) like (b) dislike 

21. Xa) useful, (b) useless.' 



(c) neither 
(c) neutral 
(c) don't know 
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(d) did not study 

.(d) did not stud> 

(d) did not study 



Solving systems of linear -equations like 3x + 2y - 13 

2x - y - 4 



(b) hard 

dislike, 
tb) useless 



22. (a) easy 

23 . (a) like . 

24. (a) useful 

Working with functions like f (x) 

(b) hard 
(b) dislike 
27. (a) useful (b) useless 



25. (a) easy 
2*6. (a) like 



tc) neither 
(c) neutral 
(c) don't know 

♦ . 

5x + 3. Find f (2>t-' 

(c) neither 
(c) neutral 
(c) "don't know 



Using the Quadratic Formula: 



■ -b tsjh^ - 4&C 



(d) did not stud> 
(d) did not, scud> 
Cd) did not stud> 



(d) did uQt study 
(d) did not stud> 
(d) did not study 



28. (a) easy 

29. (a) like 

30. (a) useful 



(b) hard 
(b) dislike 
(b) useless 



(c) neither 
(c> neutral 
(c) don't know 



Working with positive and negative nimibers 

- • 

31. (a) easy ' (b) hard ^ - (c) n^tiher 



32. (a) like 

33. (a) useful 



(b) dislike 
(b) useless 



(c) neutral 
(c) don't know 



Calculating probahilitjfes 

34. (a) easy' (b) hard 

35. (a) likfe . ' (b) dislike 
36! (a) useful • . (b) useless 



(d) did not 
(d) did not 
(d) did not 



study 
study 
study 



(d) . did .not 
(d) didSiot 
(d) did not 



study 
study 
"study 



(c) neither 
(c)\ieutral 



(d).did not study 
(d) did not study 
(d)' did not study 

Translating words into algebraic expressions like "8 more i^axi twice a numb 



L45"l ill 



on't know 



37. (a) easy 

38. (a) like 

39. (a) useful 



(b) hard 
(b) dislike 
(b) useless 



(c) neither 
(c) neut^ral . 
.(c)' don'.t know 



(d) did not study 
(d) did not study 
<'(d) did not study 
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APPENDIX C 
TEACHER REPORT. FORMS 



CI End/-of -Chapter Reports 

CZ Textbook Evaluation Form (Experimental) 

C3 Textbook Evaluation Form (Control) 



-A 



\ . . - . • 

APPENDIX CI <" IZS 



END-OP-CHAPTER REPORT 
Chapter Name , 



School 



1. Number of (schoQl) days Including test days spent on chapter 



2. Which lessons went particularly well^ 



3. Which lessons -did not go well? If possible identify the sour&e 
of the difficulty and/or offer suggestions 'for improvement, 

f ■ , J' - . 

» 
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Please enclose a copy of your chapter test if opfe was given. 
If not, check below. 

I [ Mo chapter test given. * ' 



Please return this form immediately upon completion of the chapter 
to Dr. Jane 0. Swafford, Department of Mathematics, Northern 
?41chle;an University, Marquette, MI U9855. 



•THANK YOU ^ 



APPENDIX C2 
TEXTBOOK EVALUATION FORM (Experimental) 

Name: School: 



Please answer the following questions as they apply to ALGEBRA THROUGH 
APPLICATIONS by Usiskin. . • 

1. In general, I feel that the book- is most appropriate for 

(a) the above average 1st year algebra student 

(b) the average 1st year algebra student 

(c) the below average l€t year algebra student^ 



2. Compared to other 1st year algebra books I have taught from, this 
book is J 

(a) easier to. read and understand 

(b) harder to read and understand ' 

(c) at about the same level . '* - 

3. "Compared to other 1st year algebra books I have taught from, the 
exercises are 

(a) easier 

(b) more difficult . . ' * • 

(c) at about the same level 



4. I • • — 

(a) would strongly recommend 

Cb) would reconsnend ' . 

(c) am indifferent to ♦ ■ 

(d) would not reconmend * , 

' (e) would strongly reconmend agjainst A. . > 

the use of this text for an average 1st yiar algebra class. 

5.. Before this year, were you dissatisf ie£^th the 1st year algebra 
course as outlined in most commercial 4texts? 
'(a) very much (b) only ' slightly (c) no 



Questions 6-15 ask you to compare the development of certain topics in 
the experimental text with thope you are familiar with in other texts by 
choosing a letter and a number which best describes your feelings. 

Letter choices: (a) The development 1^ the nicest I've seen. 

(b) The development is about as nice as others I know? 
"(c) I know a more effective development .-^ ^ 
* (d) I cannot compare with j other developments. - / 

Number choices: (1) The development was rather easy for my students to ^. 

understand. * , . • y f 

(2) The development was about average difficulty for my 
students. 

(3) . The development was haijd for my students to understand 
* Letter Number 

6. approach to variables (Ch. 2) 

7. subscripts (Ch. 2) 

8. properties (Ch. 3-5) , 

9. approach to beginning sentence solving (Ch. 6) 

10. work with distributive property (Ch. 7-8) , 

11. approach to slope (Ch. 9) ' ■ 

12. graphing linear sentences (Ch. 9) 

13 negative exponents (Ch.. 10) 

14. square roots (Ch. 12) . 

15. systems (Ch. 14) ' 
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16. Check all that^apply ^ 

Not Skipped or 

Models Useful Useful not emphasized Emphasized Keep Drop 

Addition: . • ^ 

imion J ' . ^ ' \ 

joining , ~ 

slide 



Subtraction: 

take away _ 

cutting off ^ ■_ , 

directed distance . ~ 

^ — — ^— — ■ - v — — 

Multiplication: / 

ordered pair - C 



— ..t, 6- 

area 



scale change . '. ' , . 

repeated add. ■ . ' ' 

Division: 

splitting up " • 

rate. ' ' ' . 

scale compar. . ' 

Powering: ' 

repeated mult . . \ ' 

growth » , "~~ 

17-20 Check all that apply ^ .. - 

Not Skipped or 

Useful Useful not emjjhasized •Eng>haslzed Keep prop 

17. assemblage 

property ^ '> 

18. metric system 

19. calculating , 

statistics ____ ' 

20. calculating ^ ^ ' ~^ 

probabilities ' 

21-28. Each of the following topits is not in the text, or is not in it to 
the extent that most other texts have it. Choose the most appro- 
priate response. • * 

(a) I did not mind not having to teach this topic. 

(b) I wouLd have liked to have taught this topic**, but did not. 

(c) I taught this topiti even though it was not in the book. 

(d) I did not teach. this topic, but would next year if this book 
were used. 

2 * * 

21. factoring expressions like 3x - lOx +7 , ' 

22. adding fractional expressions requiring getting a least common 
denominator 



23. multiplying or dividing fractional expressions where factoring 
of trinomials is required 

2.4. formal logic 

25. age problems 27. coin problems 

26. digit problems 28. distance-rate- time problems 
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29. Check all that apply. What do you think about the nature of the 
applications in th^-s book? 

(a) Interesting to most students 

* ^ (b) interesting to only a few students 

interesting to none of the students 

(d) arithmetic too difficult in most 

(e) situations too involved (complex) for most students 

* (f) too easy for most students . 

(g) some are socially too controversial 

■ (h) they promote valuable discussion 

(i) they pronKDte wasteful discussion 

(j) too many * - ' ' * 
^ (k) the traditional word ptoblems are better 

30. Here are some applications. Check all that apply. 

Interesting Not Int. Easy *Hard Ke^p Drop Didn't Do 

mile run 

(p. 434) J 

storms 

(p. 315) 1 

hamburger 

(p. 3l6f ____ 

wildlife 

(p. 257) • : 

Manhattan ' 

(^409) ■ 1 

neWspaper 

(p. 27) . _ 

scouts 

(p. 610) 1 

31. What topics or ideas, were hardest for your students? 



% 



32. What is th^ furthest lesson you covered in the Ijook: Ch. Lesson 

33. What lessons (or chapters) did you skip? [ 

34. What did yob find yourself skipping that you would like to have 
covered? 




35. When you first began this course did you feel that you would have 
trouble with the mathematics or the applications? 
(a) definitely (b) somewhat (c) not really _ 



36. Did you have trouble with the mathematics or the application^ In this 
course? * 

(a) definitely (b) somewhat (c) not really ^ 
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37. What topics or applications In this course were hardest for you to 
understand? How. hard was It to understand? 



38. 



Has teaching this coiurse changed your attitudes about 1st year algebra 
or the teaching of applications? If so. how? 



39. I read and used the "Notes to the Teacher" 

for each section (c) ^smetlmes (e) never 
(tf) often * (d) seldom- » ' . ' 

;40. Answer all that apply. For tests, I would liked to have had 

complete chapter tests 
^3]]2Z C^) suggested test Items from which a test could be made 

(c) a mastery workbook -for each student 

, ^ (d)' no tests or test Items ^ . 

^1. My testa this year were • . * - - 

^ ^ (aT^iptentlcal to those I have given In the past In IsG year algebra 
^ -(b) very similar but with some modifications 

*' (c) very different but ylth some similar problems 
(d) conqjletely different from t;hose I have given In the past- ■ 

42. Answer all that apply: With regard to the mastery workbook, 

(a) I never used It. , 

(b) I used the problems for tests. 

^ (c) I used the problems for review. 

(d) I used the problems oftien. / 

(e) I used the workbook some way not mentioned above. (Explain be 



43. I used the aftewers to exercises 

(a) for each^esson (c) sometimes (e) never 

(b) often (d) seldom ^ 

44. Should answers to exercises be included in the student text? 

(a) no 

(b) to- odd exercises only 

(c) to "Questions covering the reading" only 

(d) to "tjuestions covering Jiiie reading" and other selected problems 

(e) to all exercises . 

(f) to other (Explain) , 



o 

ERIC 



/ 



S ^ 131 

45. Conqpared with .other 1st year algebra books I have taught from, with 
this book I 

Ca) had to supplement more than usual 
Cb) had to supplement less than usual 
(c) supplemented about the same as usua'l 

46. What .changes in the exercises would you recommend? 




47. How often did you make reading assignments from the text? 

(a) every lesson 

(b) most lessons 

(c) about half the lessons 1 

(d) some of the lessons . 'X^ 

(e) never ' 

48. How many students did reading when you assigned it? 

(a) almost alL (c) about half Xe) almost none • ^ 

(b) most (d) some 

\ " ■ ■ 

49. How often do you feeL a typical student was able to understand the 
lesson from the reading without your reading or explaining it? 

(a) almost always (c) sometimes (e) never 

(b) often (d) seldom 

50. ^How often do you think students should be expected to r^ead in a 

mathematics text? 
(a) frequently 
^ (b) only as a group ^ . 

(c) only when class explanation- is not enough 

(d) neve.r 

51. Check, all that apply. Did you allow the use^^»f.s^lectronic or 
mechanical calt:ulators? 

. (a) on all homework problems 

(b) only on those homewor^ problems marked 

(c) on' a few designated homework problems 

j'(d) on.no homework problems 

^'(e) StudeAts wer^ allowed to bring calculators to class and use 

them in class wor^^\ ( 

;_ (f) There was a schoofwr teacher- owned calculator available 

in. the classroom for student use. 
(g) CaKciilatpr^ could ndt be used on any tests. 
. (h) Calculator were allowed on some tests. 
. .(i) Calculators could be u^ed on all tests. 
(j) The use of calculators ..was never considered. ^ ^ 



r 
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52. A calculator for eaOh student 

(a) is a necessity with this book 

(b) helps but is not necessary 

(c) makes no. difference with this book , • 

53. What percentage of your students have access to a calculator at 

home? This is my guess. ^1 asked all my 

students. ^ - 
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54. If you Wd I three sixggestions to make to improve this 'book, what are 
they? . ' 



55. If you had a clv^ice would you participate in ^ study similar to th£s 
• in the future? 



56. Please indlca^ 



other cooBsents you might have. 




/ 



\ 



Thank you very much for. taking the time. to complete this very long 
form. 
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APPENDIX C3 • 
TEXTBOOK EVALUATION FORM (Control) . 

Name: ' School: 



Please answer -the following questions as they apply to the book that V^u are 
presently using with your 1st year algebra^^elrdsses . - * 




Name of book: . Authors: 



^ 1. In general-, I feel that the book is most appropriat/ for 

(a) the above average 1st year algebra student 

(b) the average 1st year algebra' student 

(c) the Ijelow average 1st year algebra student 

p- 2. Conq)ared to other^st year algebra bocjis I'have taught from, this 
book is ,> ' * 

(a) ^sier to read ap.d xmderstand 

(b) harder to read and -understand 

(c) at about the same level * 

i*-3. Conqjared to other. 1st year algebra books I have taught from, the 
• exercises are 

(a) easier 

(b) more difficult , . 

\ (c) at about the same level , * . 

?f4. I ' 

(a) would strongly recommend 

(b) would recommend *■ 

(c) am indifferent to 

(d) would not recommend 

(e) would strongly recoimnend against 

the use of this text for an .average 1st year algebra classv 

*5. Are you dissatisfied with the 1st year algebra course as outlined in 
most commercial texts? 

(a) very much . ^) only sli^tly (c) no 



^6-13. Each of the following copfcs are covered by most 1st year algebra 
texts. Choose the most 'appropriate response, 
(a) I do^not mind teaching this topic. 

<b) I would have liked to have taught this topic, but did not. 

(c) I did not teach this topic even though it was in the book. 

(d) I did teach this topic, but would rather see it deleted from 
1st year algebra. 

6. factoring expressions like 3x - lOx 4- 7 - 

7. adding fractional expressions requiring getting a least common 
denominator , ' ' 

J — 

8. multiplying or dividing fractional expressions where factoring of 

trinomials is required ' 

9. formal logic * 

10. age problems ■* 

11. digit problems • 

12. coin problems 

13. distance-rate-time problems « 

w 

Item aonparabte to item on Experimental Form 
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14-20. /Were any of the following mentioned or studied in your 1st year 
j^lgebra class this yea-^*? 

^ 14. probability: 



Mentioned? 


StiXdied? 




Mentioned? 


atudied? 




Mentioned? ' ^ 


Studied? 




Mentioned? 


Studied? 




Mentioned? 


Studied? 




Mentioned? I ' 


Studied? 




Mentioned.? 


Studied? 





^15. .statistics: 

Iw. metric system: 
■ 17/^functljins: 

18. real'^vrorld -^cord probleins: — ^ — ^« * -* 

19. g^raphing of real data: 

20. quadratic formula: 



21. What material could be deleted from your text without disturbing you? 



J 

22. What material would you like to see added to your .text? 



■■• 4 



tlZ. Which topics or ideas are generally hardest for your students to 
understand? 



24. Which topics or ideas are generally easiest for youir students to 
. understand? 



^-25. What topics did you find yourself skipping that you would like to 

have covered? - _ 

r . - ^ ■ f 

^l(>. When you first taught from this ^bk did you feel that you would have 
trouble with the mathematicsT » 
(a) definitely ^ (b) somewhat (c) not really ' ^ 

^21 How often do you use the Teacher's Commentary or Notes? 

(a) for each sejction (c) sometimes (e) never 

(b) often (d) seldom *. ' 

28. Are chapter tests available with this book? 

If so, how often do you use them (Perhaps with Modifications)? 
(a^ for each chapter (c) sometimes (e) never 

(b) often (d) seldom * » 
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*29. Hbw'd'f-ten do you use the Answers to Exercises" or Solution Key? . 

' Ca) for each assignment (c) sometimes (e) never . 
' • ft) often . (d) deldom _ 

^30. 13£uyou feeL that answers to eafercises should be included as part of 
tfie student's text? ^ 

(a) to odd exercises only 

(b) only to the easiest exercises . 
^. ,(c) only to the most difficult exercises 

(d) to all exercises 

(e) not to any exercises 

<f), other (Explain) ' • _ 



"31. .When (if evelr) have^ you found it necessary or convenient tp use 
/ • other sources than the book for assignments? 

.- • (a) for each assignment (c) Sometimes (e) never • 

. (b) often * ■': . \ ' " (d) seldom ' • 

" ' . . . ■ ■ \ ■ < * \ > • . ' ., 

''32. V How of ten ,did; you make >f eading. assignments from the t^t? 
j " /'.(a) every lesson ' ' ' . 

(b) ifiost 'lessons 

. ..(c) ;5ibout ^half . the lessons . > *. . . .\ 

- (d) 'soq^ of the; lessons • / 

' \ <e) never ' ' , * • . ^ 

* 3^'' \ How many, students did reading ^*en you assi§ne<f^t? ' 

(a) almost all (c) about lialf-!^ ' (e) almost' none 

(b) ' most (d) seldom ■ ' . . . 

t How often do you feel a typical student was able to \jndeifstand the . 

- Teasori frbm the reading without your; reading- or explaining it? 
' ■ (a)., alnRJst il\^y9 (c) sometimes (e) never; 

* ' (b^' often • ' (d) seldom • • 

*^35j How often db* you think students should be expected to read in a ' 

tnathQmatics^ext? \ , - 

. (a) frequently . . •.C " 

. A(b) only as a group . 

'r(c) only 'when class explanation i& not enpugh . , 

(d) 'never ■ • - " ' ■ ' : \ ' ' \. • ' . .' * 

.'-36. ^" Check all that apply. Did you allow ..tn^e use of electronic or 
'^'mechanical Calculators? 

*i • (a) on all homework problems 

(b) only on those homework ^ problem^ marked 

. f J (c) on a few d'esighateid homework pri^blepiis 




(d) on no homework probl«ns V \ / 

(e) ; Students were allowed to bring cl^lculators to class and Use 

th^m in dads work. . 

(f) There was a school or t:ea'cher-9wne>d calculator available in 
the classroom for student use. ' v 

(g) CaiciiJ.ators* could not be vised on any tests. 

(h) Calculators were allowed on some tests. 

(i) Calculators could be used on all tes&s. 
(j) ' The' use of calculators was nev.er cons:^dered. 



.37. A calculator for each student 

• (a) is a necessity with* this book 

(b) helpis but is not necessary 

(c) makes no dif f e^rence' with this book 



▼ 38. ^i^t percentage of your students h^ve access to a . caldulator at 

" home? j_ This is my quesa. . I asked all my 

students. • ' ^ ' * ' 

^39. If you had a choice would you participate in a study similar to this 
in the future? ' ' 

it 40 Please indicate any other comments you might have. 



Thank you very much taking the time to complete this very long form. 
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APPENDIX D 
Sife VISIT FORMS 



Dl Instruction for Site Visits (Without Student Interviews) 

m - 

D2 Instruction for Site Visits (With Student Interviews) 

D3* Classroom Observation Form 

D4 Teacher Interview Form 

D5 Principal or Chairman Intervi^ Form 

D6 Student Interview Form 

D7 List of Site Visitors • 



\ 
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' . . . 
Site Visits 

I. Classroom observations 

Observe in at least one control class and one experi- 
mental class. If the schedule does not dict^tfe which, let the 
teachers choose the class they would prefer to have observed. On 
the observation form, note the size and composition of the class, 
what goes on, and your general ingress ion about the class, the 
teacher, and how tl^ algebra is going. In each case try to 
conpare thfe control and experimental classes and note any signifi- 
cant differences between the. two. 



II. teacher interviews 



Talk to each teacher privately, preferably after the 

observation. Either complete the questionnaire with them, or 

) 

tak^ notes and fill it in latet. » 

III. Principal and/or department chairman Interview 

Chat with the principal and/or department chairman. 
Try to find out two things. Are there any problems with the - 
materials? Ajre there any problems with the study, specifically 
the testing program? Summarize your observations on the observa- 
tion form. ' 
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* * * 

SlteJ^isits ^ 

I. Classroom observatiofis ✓ 

Observe 'In at least one control class and on4 experimental 
class. If the schedule does not dictate which,' let the teachers 
choose the class they would prefer to have observed. On the obser- 
vation formi note the size and con5>osition of the class, what goes 
on, and" your general impression about the^class-, the teacher, and 
how the algebra is going. In each case, try to cpoqjare the control 
and experimental classes and note any significant differences between 
the two. . . . 

II. Teacher interviews * 

> 

Talk to each teacher privately, preferably after the 
observation. ~ Either complete the questionnaire with them, or take 
notes and fill it in later. 

III. Principal and/or department chairman interview ^ 

Chat with the principal and/or department chairman. Try 
to find out two things. Are there any problems with the mat^ials? 
Are there any problems with, the study, specifically the testing 
program? Suimnarize your observations on the observation form, 

IV. Student Interviews 

Choose five students at random using the page of randoip 
digits enclosed. During the. "work on assignment" portion of the 
class period, circulate around the cl^iss offering assistance. 
Informally interview the selected students. You may not have time 
for ^11 five. Immediately note their* responses on the enclosed 
form. 
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Classrooic. Observation Form 

Name of teacher . ^ Control 

Experimental 

Cla8$ observed (period/hour) Date 



Size and composition (grade level, sex, race) o£ class. 



2. Outline of day's activities. (include name of control text 
and pages of day ''9 assignment.) 

■ ■ - c[ - ■ 



3. General impressions ^and comments. 
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Teacher Interview Form 
Name ^ Date 

Classes in jrtudy . 

How do the( two classes compa're and/or c6ntra|i.t? 

(T3rpe of students, ability, collective personality, etc.) 

• • A. 

What are you doit^g different between tke two classes? 



Have students asked questions like, '^What good is all this?" 



How- did the Fall^ Testing Program go? ""(P^blems or suggestions) 



Are there any problems or complaints with the experimental 
materials? Specifically check 

a) difficulties with readability or amount of reading^J^i 
^experimental ,text as compared with the usual algebra 
test. 



b) difficulties wrth ''oKjdel^'^or operations. 



c) need for and use of supplemental materials as compared 
with the usual algebra text. 



Other concerns or comments . 



■ ./ 
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7. 



Principal or Chairman Interview 



Name and title 



Date 



" 1. Are there any problems or concerns with the experimental 
materials? ' 



2. Are there any problems or concerns with the evaluation project, 
specifically the testing program? 



ERIC 



> 
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Student Interv^rs Foria 



Instructor: No. of students interviewed 

. 1 Dat4 * 



Ask each question of every student interviewed and suionarize 
their responses. 

. • . -^^ 

1. Are you enjoying algebra? Why or why not? 

2. Do you think you will ever use the mathematics you are laming 
in algebra? If yes , when dr what for? tf no, why not? 



3. Does algebra deal with the real world? or Do you think most 
people use. algebra in their jobs or everyday' life? If, yes, 
give an example. If no, what does algebra deal with? 

I ■ 

t' 

4. How do you like the textbook? What exactly do you like or 
dislike? 

r 




5. How much reading of the textbook do you do? Is it difficult 
to read? Is there to6\much reading In the book to suit you? 
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School 


V 


Ob server 


Date Visited 



Bay H^h 
*Ell2abeth Cit:f 
*Fort Mill 

Fraser 
*Fritsche 

Harper 
*John Adams 

Los Alamos 

McLean 
*N.W. Whitfield 
*Okemos 

Olney 

Owen J. Roberts 
*Sequoia 
*S^_ Miami 
Shore 
*Walter Reed 
*Walton 

Wasson 



Dale Underwood I 
Henr^ Kepner 
Henry Kepner' 
Terrance Cobum 
Henry Kepner 
John Easton 
San<^?fa~C larks on ' 
Sid Humble 
'Jamea F^y 
Jane Stafford 
Jane Swafford 
Bruce Burt 
N^Bruce BurtV . 
Jane> Swaf foi^i-^ 
Edwin McClintfock 
Sandra C larks oh 
Jane Swafford 
Jane Swafford \ 
Max Bell 



March 11. 1977 
May 2, 1977 
April *29, 1977 
March '3.; 1977 
December 8, 1976 
March 3Q, 1977 
M^ch 2-5, 1977 
March 7. 1977 
March 28. 1977 
January 1971 
February/ 3, 1977 
March 11, 1977 
Marchj^S. 1977 
February 22, 1977 
February 18, 1977 
March ^9, 1977, • 
February 23, 1977 
January 8. 1977 
February 24. 1977 



*School in whic^ student; interviews were also conducted. 



V 



r 
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APPENDIX E 

) ADDITIONAL DATA AND STATISTICS 

■ \ ' ? . 

EI Two-way Analyses of Variance for "Average" Students 
E2. Response Tally for Textbook Evaluation Form (Experimental), 
E3 Response Tally for Textbook Evaluation Form (Control) 
E4 Response Tally for Textbook Evaluation Form (Ex{$erime'ntal, 
Not 'in the Formal Study) ' 



1 

% 



\ 
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Arithmetic Test 



Soxirce 


ss 






df 


ms 




F 






sig^ 


Hain effect 


733. 


81 




17 


43. 


17 


4. 


81 


< 


.000 


treatment"* 


21. 


99 




1 


21. 


99 


2. 


45 


< 


.118 


school 


722. 


88 




16 


45. 


18 


5. 


03 


< 


.000 


Interaction, 


170. 


29 




16 


10. 


$4 


1. 


19 


< 


.274 


Explained 


904. 


10 




33 


27, 


40 


3. 


05 


< 


.000 


Residual J 


6^58. 


83 




697 


8. 


98 










Total 


7162. 


93 




730 




















Fall ETS, 














Source 


ss 






■ df 


ms 


F 






slg 


Main Effect 


1406. 


26 




17 . 


82. 


72 • 


6. 


34- 


< 


.000 


treatment 


49. 


88 




1 


49. 


88 


3. 


82 • 


< 


.051 


school 


. 1322. 


49 




16 


82. 


,65 


6. 


34 


< 


.000 


Interaction • 


204. 


41 




16 


12.. 


78 


0. 


98 


< 


.478 


Explained ' 


1610. 


68 




. 33 


48. 


81 ' 


3. 


74 


< 


.000 


Res^^^al 


9093. 


05 




697 


13; 


05 
































Total 


10703. 


73 


730 














Spring ETS 


Source 


ss 






df 


ms 

t 


F 






sig 


M^n effect 


9094. 


20 




17 


534. 


95 


24. 


59 


< 


.000 


treatment 


755. 


58 




1 


755. 


58 


34. 




< 


.000 


school *- 


8270. 


32 




16 


516. 


90 


.23. 


76 ^ 


< 


.000 


Interaction 


859. 


od 




16 


53. 


69 ^ 


2. 


47 


< 


.001 


explained 


9953. 


20 




33 


301. 


61 


13. 


86 


< 


.000 


Residual 


15164. 


50 




697 


21. 


76 




• 






Total 


25117. 


70 




730 


34. 

• 


41 












First 


Year Algebr| 


\ T'es 


f 










Source 


ss 






df 


ins 




F 






si'g 


Main effect 


6433. 


20 




17 


378. 


42 


21. 


39 


< 


.000 


treatment 


721. 


64 






721. 


64 


40. 


78 


< 


.000 


. *^ school 


5696. 


05 






356. 


00 


20. 


12 


< 


.000 


Interaction 


690. 


16 






43. 


14 


2. 


44 


< 


.001 


Explained 


7123. 


36 




33 


215. 


86 


12. 


20 


< 


.000 


Rj5^idual 


12-333. 


76 




697 


17. 


70 » 




^ 






Total 


19457. 


13 




730 


26. 


65 











APPENDIX E2 



Name: 
( Pleas 



TEXTBOOK EVALUATION FORM (Experimental) 147 
SlJ/nnyOiiV U'^ 1^ School: utttmoitakk. awo Muhal -jfatheii i /u 



<) 



Please answer the foliowlng questions as they apply to ALGEBRA THROUGH 
'-^PLICATIOilS by Usiskin. 

s ^ — • ^ 

1. In general, I fef>^hat the book is most appropriate for 
^4) (a) the above i^^rage 1st year algebra student 

7^2)(b) the average 1st y^a'r algebra student n 
^Xc) the l)elow aver£fge 1st year algebra student * _ 

2. Compared to other 1st year algebra books I have taught from,^ this 
. book is 

43Ka) easier to read And understand 
;^fj(b) harder to read and understand 
IU)M at aboj^the same level 



3. Compared to other 1st year algebra books 
exercises are ' 



I haye taught from, 




UZKa) easier 
ltB)W more difficult 
^(Z)i^) at about the same level 

I ^' ' • - . 

/ (a) would Strongly recommend 
^ (b) would reconmend 
^/)(c) am indifferent to 

would not recommend ' . 

l^f j(e) would strongly recornnend against*^ 

the use of this text for an average. 1st year algebra class. 

5. Before this year, were you dissatisfied with the 1st year algebra 

course as outlined in most commercial texts? 
/C3-)(a) very much 3^iXb) only slightly J^2Xc) no 



Questions S-lb ask you to compare the development of certain topics in 
the experimental text with those you are fami|.iar with in other textg by 
choosing a letter and-a-*tiumbef which best describes your feelings. / ' 

Letter choices: (a) The development is the nicest I've seen. ' . 

(b) The development is about as nic^ as others I know. 
, . (c) I know a more effecti^^e development. . 

(d) I cannot compare ^w^th other developments . 

Number choices: (l)'^The development was rather easy for my students to 

understand. . 

(2) The developm^t was about average difficulty for my 
students. ' - ' 

(3) The development Was hard for my students to understand 



6. 

7. 

8. 
•9. 
10. 
11. 
12. 
»13. 
14. 
15. 
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approach to variables (Ch. 2) 
subscripts (€h. 2) 
properties (Ch. 3-5) 

approach to beginning sentence solving (Ch. 
work with distributive property (Ch. 7-8) 
approach to slope (Ch. 9) 
graphing linear sentences (Ch.^^ 
negative exponents (Ch. 10) * 
square roots (Ch. 12) ' 
systems (Ch. 14) 



tte/ 



4aUJ£ll 




Numbejf 

(3) ^6 ^1 

(^) 



ILL 



.0) A) 

(<^) (I ) 



lL± 



ILL 



ISj 



5 

(() 
{/) 
('4} 
(2/ 
(3) 

(t) 

•VJ 



16. Check all that 



Models 




Useful 



\ 



Not 
Useful 



Addltloi^: 

union 

joining 
. slide 

SubCracCipn: 
^ake away 
cutting off ' 
directed distance 

Multiplication: 
ordered pair 
area 

scale change 
repeated add. 

Division: 
• splitting up 
rate 

scale conqjar. , 

Powering : 
repeated mult, 
growth 

17-20 Check all that 



17. . assemblage 

property 
18. metric system 
19.. calculating 

'Statistics 
20. calculating 

probabilities 

21-28. 



Skipped or * 
not emphasized Emphasized Keep 
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Drop 




ILL 



5 



la 



jjj- 



3 



2±I 



3 (y; 





Jj± 



3, (^3.) 



JO. 



2^ 

2l 



f) (91 



J4l 




Not 



Skipped or 



1^ 

i:_m 

0) 



5 (5 



UieFul not emphasized Emphasized Keep Drop- 



3 i5) z n r 3 



ILL 



3 C4^) CeM L 



21. 
22. 

23. 

24. 
25. 
26. 



Each of ,the follpwing topics is not in the text, or is not in it to ' . 
the extent thatrmost other texts have it. ■ Choose the most appro- 
priate response. i . ^ 

(a) I d^d not mind not having to teach this tdpic. 

(b) I would have liked to, have taught this topic, but did not - 
/5n ; 5?^^^^ to^lQ. even thox^K it was not in the book. 
Cd) I. did not teach this topic, but would next year if this book 

"""'^ LOO Lh>t) 



were used 
factoring ejcpressions like 



ZyC - lOx + 7 



adding fractional expressions requiring getting a least common 
denominator/^ 

multiplying or dividing fractional expressions where factoring 
or trinomials Is required 



f<^rmal logic 
age problems 
digit problems 



(21 



(ixauz) 



2 
28. 



coin problems 

distance-rate-time problAis 4 



■5 ^. 

(5)(n C' 

- C3)C2J0 



U) 14) C3) 
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29. Cliepk all that apply. What do you^ think -about the nature of the 

■ ' -appllcatlona. in this book?. 

■ '5 It) (a) is^teyestingr- to most students 

• ^ ^41 (b) iiiterestlrig to only a few students ' ^ 

■ • r ' ' - .^^) interesting tp-.none of the atudents * 

'(d) arithmetic too difficult in most 
' /^l Ce> ^itiiatiotis too involved (complex) for most students 
' (f) too- easy for most students • 

' (g)r some are socially tod controversial 
±ZEL W they promote valoable discussion 
(i) they- promote wasteful discussion 



. 1%) (^) too many'; 



the tradi^onal word problems are better 
Here ar6 some applications . Check all that apply. 

Interesting Not Int. Easy Hard Keep 



30. - 



/ 



i L4) 



3 (3) 



9 



7 cd) 



lAL 

3^) 



■ < 



U) 



31. 



ndle run 
•^p. 434) 

storms 
(p. 315) 

hamburger, 
"(p. 316). 

\wildli?S 
(p. 257) 

Manhattan 
' (P; 409) 

newspaper 
Cp. 27) 

scouts 

(p. 610) 

What topics* or ideas were hardest for your students? 



Drop 
2 



Didn • t .Do 



//5 



TK ' 



L C4) 



5 CJ) 



I C3) 



J- 
±01 



L 



I 



JLL 



^ _jn ±(31 .JL (z^ 



33. 
34. 



p/>oh ^ 



r 



What is the furthest lesson you cgvered'in the book: 
What lessons (or chapters)' did you skip?< ^/3 //// 



Ch... Lesson 



What did you' find yourself skipping that you would like to have 
covered? ' • . ' 



\ Wh« 




35. V When you first began this course-did you feel tha't ybu would have 
trouble with the mathematics or the appliqations? 

(a)^ definitely (b)^ somewhat (c) not really V . ' 

36. Did you have trouDle with the mat nema tics or the applications in this 
course? • , 

. (a) definitely- (b> somewhat (c) not really . 

' 0) ■' III) Ctl) 
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37./ What topics or applications in this course were hardest for you to 
tmderatand? *How hard was it to understand? 



38. Has teaching this course changed your attitudes about 1st year algebra 
•pr the teaching of applications? ; If so, how? , 

ho' ' ■ ■ ' ■ 



G 


(3 ) 


(b) 


z 




(c) 




(/) 


(d) 



39. I read and Aised the "Notes to the Teacher"* 

€OXa) for eacn section ZOK^) sometimes (e) never 

iciih) often Xd) seldom. 

40. Answer all that apply. For tests, I would liked to have had 
^ (3 ) (ai comolete chapter tests . . 

Mted test items from which a test could be made 
jtery wprkbook for each student 

jsts or test items • . - 

41. My tests this j^ax were ' 

(a) identical to those I have given in;*dKe past in 1st year algebra 

2{2)(b) very similar but with some modifications 

Z(5)^9^ very different but with some sl^milar problens 

1 U)id) completely different frpm those I haye given in the past 

42. Answer all that appl)^: wfth regard to the mastery workbook, 
(a) I never used it. * " - 

- (5) (b) I used the problems for te^ts. f^k' 
1 Ll) (c) I used the problems for review., * ^''^ 
Z. (3 ) . (d) I used the 'probletns often. 



ri 



C3 ) Ce) I used the workbook some way hot mentioned above. (Explain bel 



43. I used the answers to exercises ^ ' 

M(a) for each lesson ^ (c) Someti^e^^^/^^ljl^never 
/^/;(b) oftefi z6Xd) seldom^;^^^^^^^ ^ 



44. Should aiiswers to exercises iS'^tlfefeided in the- studen^^ext? 
4 (/Xa) no ' ' • • . 

3^4Xb) to odd. ^xerci^jfc^iiiy 

(c) to '"t^iiestion^fli^iv^ring reading" only^ 
/2(d) to "Questitf^feV i6y«rir{g r the leading* and other selected "problems 
^/J(e) to am4i»cises' v ' ^ r • •. 'v - ' * 



UiC&) to all-Vl ^-^^^ 

"(f) to &fmr.^i^um • * .-f 
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45. Compared with other 1st year algebra books I have taught from, with 
this book I 

/ ^0 (a^iJtiafdi to supplement more than usual 
Z (b) had\to supplement less than usual 
3 (zKc) supplemented about the same as usual 

46. What changes in the exercises would you recommend? 

MO/^e 5 C4-) 

> • ^ ■ 

47. How often did you make reading assignments from the text? 
• every lesson • ✓ 

i^zj(b) most lessons. ... ^ 

fO^c) about half the lessons 
j^)(d) some of the lessons 
(e) never 

48. Itow many students did reading when you assigned it? 
UW almost all /U)(c) about half ^J(e) almost none 

4 ll^h) most Z^Z-Xd) some 

49. How often do you feel a/ typical student was ablie to understand the 
lesson from the reading without your. reading or explaining it? 

(a) almost always 5dJj|;c) sometimes ^ (e) never 

2//i(b) often J^W seldom 

5X). How often do you think students should be expected tq read in a 
* mathematics text? 
^ Cn^{a) frequently * ^ ' ' ' 

(b) only as a group 

(f Kc) only when class explanation is not enough ' 
(d) never * 

51. Check §11 that a^ply. Di^ you allow the use of electronic or / 
mechanical calculators^^J^ / 

4 (.S) (a) on all homewoBK problems 

/ Li) (b) only on thos^bomework problems marked "C" 

(c) on a few designated homework problems > 

(d) on no homework problems 

5 ) (g) Students were allowed to bring calculators to class and use 

them in class work. 

Z it) (f) There warf a school or teacher-owned calculator available . 

,,• ' in the classroom for student use. 

4 tz) (g) Calculators could not be used on any tests. 

3 il) (h) Calculators were allowed on some tests. 

(Z) (i) Calculators could be used on all tests. 

/CD (j) The use of calculators was never considered. 

52. A calculator for each student. v 
(a) is a necessity wi'th this book 

•(b) helps but is not necessary 
, (c) ^akes no difference with this book 



fs 



53. What percentage of your students have access to a calculator at 

home? / % - 75^.< This is my guess/ l4 I asked all my ...v.>v- 

students. 1 3^% . 
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54. If you had three suggestions to make to inmrove this book, what are 
they? • 

colorful illusipations ' - ■> ' 

enlarge metric 
less reading 

tess emphasis on models . ' . ^ - 

more prac t ioe problems In arith^ alg manip, solving eq 
more application for slopes and graphing 
include exercises in' chapter review 
leave *ans off mastery question 
more emphasis in graphing linear eq ^ 
^less statistics^ and probability 
simply exercise reading to^ 7th grade 

more examples , figures^ charts ^ ' ^ . 

more mechanical exercises 
correct errors (esp in ans book) 
include index - . / . 

rename sections to reflect both alg and applications covered 

r.eeis to b^S\cooxiiinated with alg II 

shorten 

consoZ idate probability . " 

shorten in order t^.get to quadratic- ' . 
exercises harder than Examples . V 

55. If you had a choice would you participate, in a study similar to this 
in the future^? c^j^ri 7 (4) A/a / C^) ' ^ ^ 

5^6?: Please indicate any other comments you might have. 



It has been' en exciting experience for m4 . 

Need to teach it again before making more suggestions 

I like what was attempted bu^t don^t think it appropriate for students 

who have had pre-alg. 
Approach very good and very interesting to most students . Student 

often said now s^e connection between math and actual problems 
10, 11^ 12th graders probably need Ik 'years to cover book. 9th 

could do it with ease. 
I got nervous about so much traditional algebra being either intro 

late or not at all. • 
:}IoJ: approoriate for senior high reading at Sth grade level 
I enjoyed the many intei^eeting examples — but I would not use it 

again. • . ' \ 

Great examples and interesting appT, but too slow for^good students 
Too much of traditional alg omitted to allow ti^ne f6r statistics^ ^ 
Should have had inservice'— quite a change from traditional—mi^ht 

have done batter job. . 
:Vot for inner city student0^ ^a,rit}i skill poor^ conditioned- for dull 
(^ote- I'.i is didn^t nave\^A%ki^lators ) ^ - , ^ 



4 



Thank you very much for taking the time to complete this very long 
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TEXTBOOK EVALUATION FORM (Control) 
H-i^' , School; 
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Please answer the following quegtions as they appljr-to the book that you are 
presently using w^th your 1st year algebra classes. 



Name of book: 



Authors : 



1. In general, I fe'«^ that the book is most appropriate for 
^ (a) the above average 1st year algebra student 
O (b). the averaga 1st year algebra situdend 
' / (c) the below average 1st year algebra student 

3*',2, Compared to other 1st year algebra bobk»^I have taught-. from, ttvis 
book ^is • * 

^ (a) easier to read and understand 
. f (b) harder to read and understand 
4 (c) at about the same level 

Ik 3, Compared to other -is t year algebra books I have taught from, the 
exercises are 



4 (a) easier 

/ (b) more difficult 

/o (c) at about the same level 

I J . . ' 

2jCa) would strongly jr^oramend, 

9 (b> would recommend a 

Z (c) am indifferent to - \^ • 

2. (d) would not recommend , 

/ (e) would strongly recdmmend against 

the use of this text for an 'average 1st year algebra class. 



^ 5. Are ypu dissatisfied with the 1st year algebra cotlrse as outlined in 
rabst commercials texts? 
3(a) very much -4(b) only slightly ^(c) no ' 



i^. 6-13. Each of the following., topics are covered by most 1st year algebra 
texts. Choose the most apjjropriate response. 

(a) I- do not mind teaching this topic. 

(b) I would have liked to have taught this topic, but did not. 

(c) I did not teach this topic even though it wat in the book:'"^^ 

(d) I did teach this topic, but would rather see i^: deleted from 
Ist year algebra; 



6. 

8. 

9. 
10. 
II. 

11/ 



factoring expressions like 3x - lOx +7 . . ' . 

adding fractional expressions requiring getting a least common 
denominator 

multiplying or dividi-ng fractional expressions where factoring of 
trinomials ' is required ■ 

formal logic 

age problems 

digit problems 

coin problems^ 'V,^^,-^^«yi;.ri^^^^ - ' 

distance-ratu^ifefe^^lEl^^ \ 




>ir Items corapardl>ie Co /C^'fems on E:<;perimental F<5^fib., 



I* 



14- 

14. 

15. 
16. 
17. 
18. 
19. 
20. 
21. 



20. Were any of" .the following mentioned or studied in yoxir 1st year 
algebra dlass this year? . , 



22 



23. 



24, 



* 25 



26 



probability: 
jstatistics : 
- ^uetil c system: 
functions : 

real world word problems: 
graphing of real data: 
quadrajfic formula: 



Mentioned? 
Mentioned? 
Mentioned? 
Mentioned? 
Mentioned? 
Mentioned? 



1. 



Studied? 

Studied? 
Studied? 3 
Studied? ^ 
S tidied? /O 
StJdied? Jl_ 



Studied? // 



Mentioned? 

What material could be dele^d from your Jtext without disturijing you? 
'Some foLc}io4^tn£\^' 

What material would you like to see added to your text? 

ich. topics or ideas are generally hardest for your students to 
■^erstand? 

Which topics or ideas are generally easiest for yoi^r sbtulent! 
understand? '/'""^ 
^Cjua^'e^'o (5 ) 



hie 



:s to 



LVi<ij^iM^<J c>''^d^'^-'^ :fXjtt:iM i 



What topics did you find yoqlrself skipping that you would' like to 
have covered? , 

When you first taught from this book dXd yoxi f^^l that you would have 
trouble with the matheifiatics? "* y T 

(a) definitely (b) somewhat 16 (c) not really \ 



"A 27 . How often do you use the Teacher's Commentary or tlbtes? 



/ (a) for each section 
l(b) often 



5 (c) sometimes 
^ (d) seldom 



28. Are chapter tests available with this book? 

If so, how often do you use then? (Perhaps with Modifications)? 
3(a) for each chapter /(c) sometimes '9(e) never 
ZCb) often •(d) seldom 
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5^29. How often do you use the ^'Answers to Exercises" or Solution Key? 
4 (ay«)r each assignment Z (c) sometimes 3(e) never 
3CbO often ^ (d) seldom . _ 

4< 30. Do you feel that answers, to exercises should be included as part of 
the student's text? 
* w(a) to odd exercises only 

Kb) only to the easiest exercises 
i(c) only to the most difficult exercises 
/(d) to all exercises 
2.(e) not to any exercises 

f (f) other (Explain) thj i&PAR/\T^ r^A^UAL^ 

^31. When (if ever) have you found, it necessary or convenient to use 
other sources than the book for assignments? 
(a) Ybr each assignment 5(c) sometimes . ^(e) never 
5(b) often ^ 3(d) seldom * * 

32. How often did you make reading- assignments from the text? 
/ (a) every lesson 

'^(b) mosc lessons . 

(c) about half the lessons 

4, (d) some of the lessons 

. (^ie) ne^r / . _ 

f X 
-^33. How many students did readi-ng when you assigned it? 

/(a) alpiost all 5(c) about half 4(e) almost none 

/(b) most ' /(d) seldom _ 

^^34. How often do you feel a typical student was able to understa'nd the 
lesson from the reading without your reading or explaining it? 
(a) almost always ' 5(c) sometimes (e) never 

/(b) oft^n. ^(d) seldom ' _ 

How often do you -think students should be expected to read In a 
X mathetaatics text? 

(a) frequently 

(b) only as a group 
r-^HoJ^^nly when class explanation is not enough 

(djT never 

J|c36. (\h5^Tc"^ll that apply- Did you allow the use of electronic or 
me^fianical calculators? * - 

4 (a) on all homework problems 
_____ (b) only on those homework problems marked "C* 

7^ (c) on a few designated homework problems 

4 (d) on no homework problems 

4 (e)^ Students were allowed to bring calculators to class and use 

them in class work. 
I (f) There was a school or teacher-owned calculator a:vailable in 

the classroom for student use. ^ 
9 ^ (g) Calculators e^^^ld not be used on any tests. 

(h) Calculators were allowed on some tests , 

(i) Calculators could be used on all tests. 



' ^; (j*) The use of calculators was never considered. 

'f^M. A calculator f^or each student 

(a) is a necessity witK this book 
^(b). helps but is not necesfioiiy ) 
// (c) makes no difference with thi^ book ^ 
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f. 38. What percentage of your students have access to a calculator at « 
home? C>%-/06^^ This is my quesa. /3 I asked all my 

students. 

^39. If you had a choice would you participate in a study similar to this 
in the future? t|-g 3 C K ) tJoCl) Gecy/odti Cz) 

jf. 40 Please indicate any other comments you might h*ve. 



\ 



J 



J 



J 



Thank ^du *very much for caking the time to complete this very long form. 
\ 
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TEXTBOOK. EVALUATIC"; FORM (Experimental) 
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^oUfMft^ g School: tiot\ti fef^mal ^hJ 



Please answer the following vquestionn as they apply to ALGEBRA THROUGH 
APPLICATIONS by Uslskin. 

1. In general, I feel that the book is most .nppropriate far ' 

(a) the abova/ average 1st year algebra student . i^) 

(b) the average 1st; year algebra student 1 

(c) the below average 1st year algebra stud'^int (['\ 

2. Compared to other 1st year algebra books I have taught from, this 
book IS . 
(a).edSier to read and understand . 0 

■ (b) harder to read and understand .>t 
(c) at about the same level f ,) 



3. 



Compared to/other 1st year algebra books I have taught from, the 
exerci-ses-X^^ * 1 / 



(a) . easier 

(b) more difficult 

(c) at about the same level 



4. 



(a) would strongly recommend 

(b) would recommend 

(c) am indifferent to 

(d) would not recommend 

(e) would strongly recomm^d against , ^.^ 
the ^jsc of this text ^r an average 1st year algebra class 



is) 

(7) 

0) 



Before this year, were you dissatisfied with the 1st year algebra 
course as outlined ia most commercial texts? 
f-U'a) very much ('.\h) only slightly' (c) no 



Questions 6-15 ask you to compare the development of certain topics in >^ 
the experimental text with those you are familiar with in other 'texts bf V 
choosing a letter and a numbet which best describes your feelinge. 

Letter choices: (a) The development is the nicest I've seen. 

(b) The development is about as nice as others I know. 

(c) «»I know a more effective development. 

(d) I cannot compare with other developments. 



Number choices 



(1) The development was rather easy for my students to • 
understand. A 

(2) The development wa's about average difficulty for my 
students. ' ' , 

(3) The development was hard for my students to understand 



6 
7 
8 
? 

II 

13 
l-'i 
.13 



2) 



approach to variabl('s (Ch, 
subscript r; T Ch . 2) 

approach tg» bet-inninj; ijentcnco ijolvins^ (Ch. 6)^ 

work with t{ir,r.ribu< i vc property (Ch. ■ ,y 

approach to slope (Ch. 9) ' /- - , -J / 

^rraphin;; Linear sentences (Ch. 9) , 
*ne;;at, Lve exponerits (Ch. 10) 



Letter 
• (.-^ 0<> "1 



number 



.'1 q ua r t • r o f. .s ( C i i . 
f;y.*jte;:is (Ch. I'O 



12) 
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* 16, Check all that 

\^ Models . 

\^ddi1tion; 
union 
joining 
slide 

Subtraccion: 
take away 
cutting off 
directed distance 

Multiplication: 
ordered pair 
area 

scale change 
repeated add. 

Division: 
splitting up 
rate 

.scale compar. 

Powering : 
repeated mult, 
growth 

17-20 Check all th^ 



17. assembl^'^?^ 

property 

18. metric^ system 

19. calculating 

statistics 

20. calculating 
prgbabilitics 



apply 
Useful 


Not 
, Useful 

r 


not emphasized 


Emphasized 
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Keep 


Drop 




i 


\ 




- 7 


f . 


7 


1 


• 1 






1 


7 


Z 


2 




0 






I 








\ 


.7 














, 1 








jf 


3 


f 




— ^ — 

5^ 


^ — ^ 


f 








S" 




1 




1 




«r 


\ 7 


z 




2 




«i 


/• 




§ 






V 


7 ^ 


f 








V • 


i 






\ 




L 


"7 . 

r 


'% 




i 






7 , 


% 

1 


7 


3 


t 




• 6/ 





Useful Useful 

1 



Skipped or 



c 

7 



not emphasized y Emphasized . Keep 



_5_ 




21-28. Each of the following topics is not in the text, or is not in.it 
9 the extent that most other texts have it.- Choose the most appro-/ 

priate response. ^ - . 

(a) I did not mind not having to teach "this topic\. 

(b) I would have liked to have taught this topicTWt did not 

(c) I taught tills topic even though Lt was not in tfife book. 
(d> I did not teach this topic, but ^ould next year if this book 



21 
22 

23 

2 A 
25 
2'6 



were used, 

c . . 2 

tactoring expressions like 3x - lOx + 7 

adding. fractional* expressions requiring getting a least commsur^ 
denominator ' « • - v 

E:i'ilLipiying or dividing fractional tr:<pres-s ions wKoVc uict.orinr 
of Lrinomials is req uir ^ni ' ^ I 

tormal logic lo ;' 



age problems 
digit problcTTS 



ID 



27. 
2-8. 



.'if* 



coin ptoblems '"^ 
distance-rate-ti:ne problems ^ 
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i 

^PP^y- do, ; m think . about the nature of the 

applications in this book? . ^ 



a) interesting to most sr.adents / 

b) interesting to only .\ t'-ew students 

c) interesting to none of the students 
dj^ arithmetic too difficult in most 

e) situations too involved (complex) for most students 
r) toa».easy for most students „ ' 

g\/4ome are socially too controversial" !# 

h) they promote- valuable discussion h 

i) they promote t^a^eful discussioriJ 
J) too many 

*^^f traditional word problems are better 



Here are some applications. Check all thaC ajsply. / 

Interesting Not Int.^ ^^sy ,Ha5^ Ke'fep Drop Didn't po 



mile Kun 
(p. 4S0l^ 

. Storms 
(p. 315) 

hamburger 
(p. 316) 

wildlife 
,(P. 257). 

Manhattan 
'(p,^409) 

newspaper 
-^CP. 27) 

acouts 
(p. felO) • 



^0 



(I 




What topics or ideas were hardest foV your stud^ts?. 



vvhat is the furthest lesson you covered in the «Qok: Ch 
Vrnat . lessons (or chapters) did you skip? ^ 



Lesson 



kliat .did you find yourself skipping th^t you Would like to have 
covered? / 

t 



.unvn you i^r^L hor,:m this course did yon feci that -/ou would have 
trouble wifn the ni.iChemaL Ics or the c-ipplications?\ ' ' " ' 
(a) deUniteiy (b) sorne^^haC . (c) not^re^ily /' 

Di.d yo'A have trouble with the t:ia theiTmt ij?r, or ^ he applications in -his 
course? - O • , ^ii-l.:.. 

(i) definl'ely (b) :;oi:iewha'.. (c) noV. ro.iLlv .. ' 
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What topics or ajxplications in ' '\is course were hardest for you to 
understand? How hard was it to mderstand? 



^ Has teaching this course changed your attitudes about 1st year aleebi 

or the teaching of applications? If so, how? 

^••t r Ma H 



I read and, used the "Notes to the Teacher" ^ 
(a) for each section z (c) Sometimes (e) never • 
f (b) often 5 (d) seldom 

Answer all- that apply. For tests, I would liked to have had 
3 (a) complete chapter tests 



Z (b) suggested test items from which a test, could be made 

'/f (c) a i^astery workbook for each student 
(d) no tests or test items 



My teys this .year Were"' * 
. (a) identical to those I have given 'in the past in 1st yea*r algebra 

^ (b)^ very similar but with spme modifications- • I. 

fi).(c) very different but with some similar problems * 

<f (d) completely different from those I have given. in the past 

AH^r all that apply: With regard to the mastery workbook, 
^ (a) I never used it- « 



jf/(b) I used the problems for tests. * 

T^ c) I used the problems fo^ review. ' — \ 

y- ' (d) I used ^he problems often. ) 

J (^) I' used the workbook some way not mentioned \^above . (ExplairN-b^ 



I used the answers to exercises 
I (a) for each lesson 7 (c) sometimes (e) never 

1 (b)\)ften 2 (d) seldom 

Jrliould answer^ to exercises be included in Che student text? 

(a) no • ■ . ' 

I (b) ro oclfl exercises only 

I (c) to "Question^ covering the reading"^ only 

• <d)%to "Questions cov§i;ing the reading" and other selected problems 

' (e) t:o all exercises 

2. (f) to other (Explain) ^t., ' • ' . 
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45/ Compared with other 1st/ year al^.ebra bboks I trav^ taught from, with 

5 (a) hid cb supplement raorfe than usuai * * 
H (b) had to supplement less than -usual 

3 (c) supplemented about the same usual ^ 

46. What chai\gies in the Exercises woiild you recommend? 

47. How often did you make reading assignments from the text? 
^ (a) every lesson 

V (b) most lessons . , 

t (c) about* half the lessons 

3 (d) some of the lessons r 

(e) never " - ' ^ ^ 

48. Kow many students did reading when you assigned it? 

3 (a) almost all ^ (c) about half " (e)- almost n©ne 
2 (b^ most (^»)--4Srafe y \ 



49. How often do you feel a typCCrSl student was ab].e to understand^ the * 

lesson from the reading without your#reading or explaining it?* 

(a) almost always ^> (c) som4times • (e) neye-r ^ ♦ 

^ (b) often ^ (d) seldom " , 

-50. How oftenndo you think students should be expected^ to read in^ 
mathematics text? - 
" (a^^ fre^uenLly • ' 

\ (b) only as a' group . ^ ^ 

(c) only when class explanation is^ not enougbi^ 

(d) never 




51. * Check all that apply. Did you allow the use of elect^nic or 
mechanical , calculators? 

i (a) on all homework problems 

Z (b) only oti thoi»e homework- problems marked "C, 

(c)-'On a few designated homework problems 

(d) on no homework problems - 

jj (e) Students were allowed to bring calculators to class and^use 

them in class work. 
3 (f) There was a school or teachcr^owned calculator available 



in the classroom for s4:udent use. i 
(^;) Calculators could not be used on any tests. \^ 
? (h) CalculaLors, were alLowed on some tests. 
I (i) Calculators could be used on all tests. \ 
0) 1*he use of calculators was never considered. .1 

5^. A calculator for each student ^ ^ - 
. I (a)/ -A acccssit y with this book 
fh) holpfi h'lV^is nor nncossary 
*. i n:i?L'i^ i\o d I l"i (/rcnt!(* wi th t hi:; b<}nk 

5*3. V;haL pcrconLa^;e of your students ^avo access l:o a calc#ilator at 

homt^? This is my guess, I askad all my 

student . 
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n .1 




\ 
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they?" suggestions to • ake to improve this book, \ih^ are 




55. If you had a choi6e vssuld you participate in a study similar to this 
m the future? f/g { yy r |/ ^ • 

Sh. Please indicat-e aay other comments .you might have. 



X 



Thank you very nflich for taki 
fornu f 



Ing t tlrno to comploL,o Lhl.s vet^ long 



\0 
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I 



' \ "^ Reading Level fivalUation of ' * 
* . Algebra Through Applications 

Ge.rald Kulm^ Purdi^ University 

.\ - 

Present TCthods of readability measurement for mathematics textbooks do 

/ . * 

not provide for making grade level estimates. Howeve/, a nuiriber of methods 

have been developed, and validated for comparing the readability of mathematics 

I ... 
textbook passages in a rank order fashion. These are sunumrized briefly as 

follows: . ' . 

a) Kulm Readnbllity Formula . . 

This formula was developed especially for 9th grade algebra materials 

and accounts for approximately 30 percent of the variance in the * 

, * reading difficulty of explanatory 53ateri*al (Kulm, 1971). . 

The formula was validated ,by having algebra students complete 

cloze tests on lOQ explanatorj^and illustrative passages from a 



\l4 oi 



.varlet}/ of algebra textbooks* The formula is: 
Y » 26.3 - .16X, + .05X^ - .14X- --^SX, • 



Wh^re Y = predicted cloze score ' 
= percent of 'math symbol^ 



X2 - percent of readeV-directed sej^ences 

J* 

= avt!rap,e' sentence len^^th 



X, = percent of math vorabulc-irv wot'ds 



b) , Kane Readablli ty ' Fornn;la. .-^ " | 

This formula was developed for material primarily, a't the 6th-9tit p,rade 

: • • ^* • • ' • : 



1 
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levels and accounts for approximately 30 percent of the variance in 
reading difficulty (Kane', Byrne & Hater, 1974). The formula is: 
Y - 35.52 - .15X^> ,10X2 42X3 - a7X^ 

Where Y =^ predicted cloze score 

• X. number of words not on Dale 3000 word Xist an<l not on 
• . * 80% tnith list 

. . X2 Aumber of changes from symbol to word ^and vice-versa 

X^ •"♦nurabe;: .of Vords not on &0% math list plus purober of s3rxti)ols 
not on 90% syniiol list 

X. nui!d)er bf ,<T>estion marks 




Teacher Judgeinent . ^ ' ^ ^ 

This priJ^edure uses a^ list of criteria on which teacher evaluate the 
overall difficulty of a passage. The average rating provides a'^means 
of ranging niathemafics passage;5 according to^ reading difficulty. 
!Iotapirisons obtained by this method correla^te .70 with comprehension 
test scores and ,65 with cloae scores (Loehrlein, 1974).* The list 

criteria iteina for judgenKint is given in th<^ dlVe'ctions that are. 
appended' to the report. . /( 

Inf/rmat ion u^ntent . 



Recent work In the area of software science has indicated that the 
information content and laijguage level of technical prose can be 
measur'ed (Kulm, 1975 ; Halstead, ^1977) . the treasures are objectively 
determined from the words and symbols of a passage and provldp for 



ass;essmiMit of rhf In f (irmnf i tuia 1 (omplexity ol lent material, 
f 

The formulas are: ^ 



Where N total nutrjt)er 'of words and sus^ols 



n » nutti^er of different words and syinbols 

n, » nunA)er bf different function words and sumbols 

n2 * number of different content words and symbols 

* V = volume of information ^ , 

L = langiyige level 

/ <^ 

I «= information content ^per word 

Each of these measures by itself has not been applied widely enough to 
warrant a decision about readability to be made with complete^ confi3ence* On 

the hjE^ier- hand, thfe re is evidence that the measures do differentiate among 

« /■ * 

grade levels of matheamtics text (Kuln, 1975), 

. ■ • . ■ 

Procedures 

Textbook samples: Xhe Algebra Tlirough Applications text \^as compared with 
two widely used algebra textbooks (Holt Algebra 'and Houghton-Mifflin Red 
A lgebra ) . First, fifteen sample passages were selected from the ATA text; 
one from approximately every 30 pages of text. .Each passage was chosen from 
explanatory material and each covered a complete topic, The^samples did not 
include, exercises , tests, or optional material. *The next step was to select 
passages from each of the other two textbooks which covered the samfe topics 
as the ATA samples). Finally, ^^IvK^ampres of word problens were- selected from 
each of the three texts, representing a cross-^segt ion of the problems in * 
^ch text. *The explanatory passages were each approxlnmtely 300 tokens iji 
Ionp,th. *Table 1 presents tho topic» numh^prs and tok^'n length of £!ach 

sample passage. For longer passages, a niaximtim of 300 toket^s was analyzed. 
For word problems, each samp^ consis^ted of several problens wl^h a to'tal 
length of 200 tokens; 



A photostatic ^opy was made of each passage, eliminating the use of. color 
ns a variable in judging their difficulty. Readability data ; Four measures 
of readability were obtained for each of the 45 explanatory passages and three 
measures werfe determined for the 15 ^ord problem samples. The Kane and Kulm 

/ * 

readability formalas were applied to each of the 60 samples using the procedures 

f 

described in the attached directions. Teacher judgements were also obtained ^ 

for each of the 60 passages. The teachers were enr^olled in either a graduate 

mathematics methods coiyrse or a graduate course in teaching reading in secondary 

content areas. The directions for teacher judgement are attached. Finally, 

the language level of each explanatory passage was calculated. It was believed 

■ that the, language level measure was not applicable to the word problems, since 

each problem was a separate topic. The language level t^|kire is irftended to 

be a measure qf .a single entity of text. ' * , . 

t. 

Analysis and Results 
The* prcidi^ed cloze scores v^re calculated for ^ach passage using both 
the Kanft and the Kulm readability formulas. So'n^ of the passages were shorter 
than 300 tokens so It was necessary 'to adjust the Kane formula variables. 
This correction was done by computing an estimate for feach independent variable 
as 'follows: ^ 

x=--¥-0-x. . • ■ 

i n 1 

where n ^ actual passage length apd. 

f * . ' - 

X. = actual variable value * ^ I- . 

■ ' ■ - / ■ - ' ' , f • 

-The estitnatos wore then used in the fonnura to obtain the predicted clo/e 
scoru. • "^^Tj 



The infofmntion contend values were used* to ralcujate language lev 

fCrr^ch ;>asf;a>',e. This v^iahlc viaa .selertod frorn the availnbje in t ormat ion 



mca:',urfs because* i t^^Xj\iiiii la^ t(i the psyrb>oliti|?,ui concopt 'type-Lokoii 



ratio and because it was found in previous work to be^ related to reading 
level of mathetnatics t^xt material (Kulm^ 1975) • j^''^ \ 

The teacher judgen^nt ratings were assigned values 1 through 7 corresponding 
to extremely low to extremely high reading conqplexity^ respectively. The 
values were averaged, resulting in a n^an teacher judgement score for each 
passagfe. 

For each passage, a profile of reading comple^ty was prepared by using 
the ^o^t measures* The score for ench of the 20 triples of passage^ covering 
similar content^ was plotted on the same graph for each measure. The profiles 
provlde^^^Jiyip^isons of a) the reading level ^f each passage with the mean 
for aJ.1 passages on each measure and b) the tank of each passages with tKe 
other two passages for each n^asure. The profiles for the twenty tripled and 
for the means of all j^assage^vf rom eacTi text are given in figures 1 through 
21. (^^ 

A second type of reading complexity evaluation was obtained by computing 

a composite readability scorer for e^ch explanatory passage. This score was 

computed as follows: a) within, each triple, the three passages were ranked 

for each readability measure Ohighest, 2«^nvlddle,' l«lowest^ in t^ie ca^ ^ a 

tie the average of the rantes was assigned to each); b) the ranks ^n the four , 

measures were sumt^d, producing a minimum score of A and a maximum of 12, 

The composite s/ores are 'given in Table 5.^ The ATA. textbook had t^ best 

composite readabi 11 ty 'score on sevejj^of the fl'fteen explanatory passages and 

was lowest on three passages . The ATA- text also has the hlghest^mean composite 

score . . • \, 

' Cone 1 us i OUH * , 

Based on the analyses completed, it can be stbtod with f^omv- confidonce^ 

that the Algebra T;h rough Applications text is written at a suitable level 

f^r nl^ith graders. Cnribared with two wide'h/ ui;etl algebra "texts, ^\ 



■4' 



{ 
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text falls between the two on three of the four readability measures used and. 
is above both on the other me a s ur e7^ wh e tr'''^h^^jne a n s over all sample passages 
are considred. It may b^ worth noting ^at the measure on which ATA is best, ' 
.^the Kulm formula, was deve^^Siped especially for elementary algebra texts. 
It is also significant that the means of the measures were fairly consistent 

in ranking the texts and there were, no gteatf variatipns • 

' *• . 

As expected there were considerable within-text and be'tween-- topic 
variations anK^ng the -four readability measures. For the Kane and Kulm 
formulas, these variations are easy to explain ♦ 

In the Kulm formula, a high perdentage of syn4)olism results in lower 
reading ease, Vhereas the Kane formula is mo^e sensitive to the mathematics 



vdcabulary coT^plexity. The Holt text;, for example, was ranked consistently 
low' and the ATA text consistently high by the Kulm formula due to the high 
and Ibw relsCtive percentages of svmbolism, respect ivelv, in the' two texts, 

■ • • ■ ■ ■ ' ( 

The Kane .formula consistently favored the Holt text since, symbolism was npt > 
a factor and few words are used in the text.^ 

The n^an teacher judgement scores on all passa^s were -simii Jar for the 
three texts, with the^^lt book slightly higher. In examining the Intlivic^unl ' 
passages which were rnted easy or ^difficult by teachers, It was possible to' 
discern a few pattt»rns, Generally, teachers rateni as difficult tho^^j^af^^ages 
that dealt with difficult vocabulary and/or especially complex topics, new 
symbo>lf;m, or passap;es that contained .a corobinatlon of tables or graphs.. 
Passages were rated as easier to^read when they contained few words, 'used 
numerical c^xampb^s (r.itht^r than ^t'nernl variables), or contained p|Ppeatec{ 
examples of a process or principle^. In ^^,eneral, it apf>^ared that teachers -vere 
somewhat^-content orientecl in judging rLading case rather than using criteria ' 
that were strlctlv related to n^adabllity. Tliis finding is especial Iv true 
for the word probl-om snmnit^s. A cfimptirison on passage ranks rcvralod rh;»t 



• • . .. 

teacher judgement ratings agreed most closely with Kane formula rank'is (24 of 60) 
than with the Kulm or Language Level measures • The explanation for this is. 
prqbably related to the preference of teachers for passages with few words 
and numerical examples and their low rating of passages with difficult vocabulary 
In any case, tl^ ATA text lies very close to the meaij^lh terms of teacher 
judgement, with only, one or two passages being judged a^ especially difficult. 

The Language Level measure did not product a great deal of variation 
betwe^ texts. On>^ibe other hand, there was a 30 percent agreement on tke 
ranks of passages between Language Level and the Kane formula, indicating 
that the measure may provide a somewhat useful criterion for reading ease* . 
A post hoc analysis of , the information variable V/L which according to 

Halstead (1977) provides a measure of the **intelligfence quotient*' of a message, . 

* • ■ ■ 

produced a 35 percent agreement with teacher judgement. The mean of all 
sample passages on both L and V/L for the ATA text was between the other two 
texts, Indicating thit the infonnation content of the text is at an appropriate 
level. Further work is necessary before making'-more definitive judgements 
bn^these measures, 

. • I ■ 

In summary, It appears that on the basis of the best available measures 
of readability for mathematics materials, the ATA text does cdn^jare favorably » 
in reading ease with popular texts currently In us4% The consistency in the 
Treasures in ranking the texts provides support fot the validity of this 
conclusion. The ATA text is, therefore, judged In the evaluator*s opinion 
written at a suitable level for elementary algebra students. * 



171 



References 



H/ilstead, M. H. Elentent's of soft ware science. JfewYork: Elslvier, 1977, 

^ ^ . 

Kane, R". B. • Bvrne, M. A. & Hater, M. A. Helping clu ldre n read niathetnatics 



New York: American Book, 1974. 



) 



Rulra, G. The readability of elen«ntary algebra textual inaterial. Unpublisbed 

doctoral dissertation, Teachers Coai^\?f^ Columbia University, 1971. 

Kulm, c;. Language ievel applied /to the information content of technical prose 

> 

' i'n N. A. Chipior S E. A. Stern (Eds.) Proceed ings ox the intcmationai 

, Seminar on Coll cctlye_PluMT^^^ 

Fields oF Science. Faye ttevi IJ e , K.Y.: Brain Researcit Pub . , 1975. 

Loohrlein, M. Teacher judgenent as^a ireasure of reading -dif ficulty in the 

language of mathernat Ics . Unpublishod dorr oral dissertation, Purdue 

, » 

L-niverslLv, 1974. . ' 

/ 



4* 



> 



172 



DsLrections for Cotmting Word and Sys^ol Tokens 

For 

Kulm and Kane Beadability Fonmilas 

> . , ■■ 

fi??tat: tokens to count. 

Begin the sanqj^e with a title. Count the title and all words and ^symbols 
on tte page. Include: (a) numerals and letters for ordering,, (b) words or 
syiabols on graphs, (c) symbols for figures such as A In A ABC, (d) plige- 
holders, and (e) any punctuation symbol when used with a snecial meaning In 
mathematics (for exan^le, the colon in {%:x>2}). Do nowoitot pictures or 
^ arrows, geometric figures, and punctuation which does ^ot have a special 
* mathematical meaning. . * 

l/hat are tokens? * 
Word tokens: W^t word tokens are simply writteii words. Exai^les; 
number^ t^i^ is^ follow, answer, triangle. In general a word token is * '\ ^ 
separated from surrounding mterial by spaces. The number of word i^oken^ in 
an abbreviation is determined by the number of different word tokens wm.ch 
^ the abbreviation replaces which have some representation in the abbrevialted 
form £/.5.i4. has tEiir^e word tokens,; cm. has one word token. Hyphenated wprd 
tokens are counted as' one or more word toUens according to whether the partS^. 
can be used alone with meaning.- lk>n-linecn\tn ojne word token"; one-to-<me 
.is three word tokens. • \ 

Math tokens: these are signs whith appear in^e language^N^f mthematics 

* ' ' ^ Tit 

which are not word tokens, punctuation, or draadngs such as and 
%. They are the smallest im^.*«53j*rfiich can be used independently to convey the 
Intended meaning of that part of the written material. These rules may be 
hAlpful: (1) A •graphic ^Ign in which all parts are connected is at i^st»one 
^ math token. For example, x la one niath token. (2) A graphic sign in. which 
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an pact# are not connected' is more than one math token if two or more 
parts Indeoondentlv convev tho intended meaning of part of the material 
or if the parts are sjeparated by other tokens. For example*: ^ and f are 
each^one math token; ==,X » 35, are each. two math tokens; (a) is three 
math tokens. 

$ 

Order £n which 'fkok^ns are aounted.. ^ 
Tokens when written on a math page are not always ordered- from left to 
r^,ht as in ordinary English, The order imposed by vocalization- should be , 
followed* A vocalization is not necessarily urj^ique but it should be 
consistent across uses of the formula on passages that will be compared. 



The expression [~2 ^ toleens ofderd^ as follows: 

-b " 

\ 

Xt , b, +, -^sj , b, , 4, a, c, 2, a 



, Kane Readability Formula 
Directions for Measuring Variables 

^ Counting variable A: The number of words not on the Dale li-st of 3000 
F£imiliar Words that are not on the List 6f MathemaJ:ics Words Familiar to 
7th-8th grade students, . ^ ^ 

1* Circle all -wc»rd token^ in the sai^le that are not ori the Dale Lij^^^ . 
of 3000 Fjimillar Words. Circle all words i even if they occur mort 
than o^e. po not consider nufierals or svmbols in this count. The 
Dale list aiiH directions for using it arc found in Appendix D, 
2. 4'onsider t'ach"'^f thf circled w(>ttls. i <" a word is not nti'^Tllf' [. jst ot 

Familiar Mathomntics Words, put .1 line thn.-'iip.h tpe word. The I.i.sf 

" /' ■ ' . - ♦ 

of Familiar Mytiiomat ics Words is give#i in Appendix , 
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3. ' Count the w^rds that hav^t tK>th a circle and a line d^awn through them. 

This count is variable A and should be entered on the worksheet • 

Counting -variable B. The nunijer of changes from a word token to a 

math token and vice-versa. Letters as. such, whether used for ordering, 

a variable,' of a figure name, are considered math SQkens for purposes of 

counting variable B.' The count of variable B In the ekanpl^ belowwoulidL 

be* 7. ^ A 

Exaii?)le: In + AABC, 4- If T^B-45 4- and T A:-9a , 4 > • • X • • 

« Eow many, degrees are 'there In f ^? * . ■ 

Vote: The arrow shown in this example indicate changes fropil^prjd to ^ 

m^th token ot vice versa , ami are not part of the original passage. ^ 

A figure should be considered in itself. That is, only^cotmt chm^es 

^ r ' . 

that occur in the figure itself. There |Ls no count at the beginning or 

ending of a figure. The cotint for variable B should be entered on the worksheet. 

Counting variable Cz The nui^er of different mathematics words on the 
List of Mathematics Words Not Familiar to 7th-8th grade students plus the 
number of different matheo^tics symbols not on the List of Mathemati^cs Symbolft^^ 

'•in 

Known by 7th-8th grade sttidents. 

Appendix F cotitains the List of Jhtfaqlliar Mathematics Words. This 
list contains words that v^r'e tested with students itf 1970 and which less ^ 
than 80% of those ^sted said they knew. 



Appendix G cc^ntains p^e^ist df Familiar Mathematics Symbols, 
How to count ^th tokens ^^^^ described above. It ^s important to n^te . 
the difference between Appendices and G. Appendix F contains unfamiliar 
wD^ds; Appendix G conpaln^ familiar sjnnbola. Thus there wll^ be a difference 
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Tor each sample: ^ \ 

1. Count the number of word tokens in the sample that are on the List 
of Unfamiliar Mathematics Words found in Appendix F, Directions f^or making 
the count are in Appendix f\ 

Count the number of the^ wrd tokens^that are differei^. That* 19^ if * 
*comDHitatlve* were used ^ojur times in the sample it would^nly count 
one unfamiliar word in tftis count, * Hoxrever, if- dif ferent* word fonilH,^i^ 
used they are counted as different word tokens in this count, ThusJ^com-- 
mutative* and ' commutativity ' would both be counted. This is count CI and 
ahourd be entered on the worksheet, 

f 

2». Count the number of math tokens Iti the sample that are not on the 
List of Familiar Mathematics 5ymbolis found in Appendix G, ^ 

Coimt the number of these mathemdticst tokens that are' different. ^Th^^ 




in x" and b2 a^^counted^^s different becjfuse gf position, A symbcl is con-r 
sidered familiar only if it is in a context similar to that given in the 
appendix, for example, - in 8 - 3 is familiar ,but - in "4 BOt- fAmlflAai?, 
This is count C2. It shoifld be entered oh the worksheet.- * Tlife Man'Vf Ha-'^ial)! 
CI and C2 Is variable C and should be entered on the worksheet, . - 

Counting "Jariable D: The number of ^estion marks,. Mei;ely cbunt the 

/ . ■ . ■ - 

number of in the sample and record this number on the worksheet. 
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Kulft Readability Fonaila 



Directions for Measuring Variables • 

Counting Variable 30. : The percentage ot mathematical syoibols (tokens) . 
Co^nt the total nuiid>er of matft tokens. Divide by the" total number of all . 

' 7 ■ ' • ■ f ■ , . ■ , ■ - ... 

tokes^s4 and toultiply. by. 1(X) to obtain the percentage of math tokens, to 
the yOefrest unit . . 

Coimtlog Variable X2 2 The percentage of reader-erected sentences... *Comt 
- the ^ai&>^r of sentences tWt contain a form of Ihe. pronoun "you*** or that, 
are In^^ratlye^ or t:hat*are questions. ^ Count each sentence only onoe't even 
- if It has note than one^of these properties. Dlvlde^by the total Au^y^r^f ^ 
sentences and multiply by 100. . Note : The last complete sentence Is counted 
as the last 9entence. \ * ^ « % . 

c ■ . • * • • • 

' Counting Variable X3 ; Average sentence length. Count the total nuoaber of 
tokens Included up to the last complete tentence. ^ Divide by the number of 
complete sentences. . Epilations are ^^unted ^ sentences unless they are 
Included within a sentence that has vord tokens » in which tase they^are 
counted as^ tokens of that sentence. 

Counting Variable X4 : The percentage of math vocabulary words. Count the 

VI 

total nuoi>er of .words that are on the List of Mathematiotl Terms (Kane« 
et al. Appendix A). Cot&t a word every tiioe it appears. Divide by the 
tgtal nus^ver of all tokens , and multiply by 100 • 
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Teacher Judgement * 

Directions : You are asked to evaluate the reading difficulty ot several 
passages from elementary algebra books. First read each passage, one at a 
time, witli attention to the criteria listed below. 

After reading a passage, please use the rating scale provided to indicate 
your judgement of the passage for elementary algebra students, grades 8-10. 
This rating should be your overall ratjji^ of the passage according to diffi- 
culty of comp lichens Ion . Note that "high" n^ans high difficulty and "low" ^ 
meaQS^low difficulty of reading level, ^ ' ^/ . 



•interest level of this mathematical" topic 
Comprehensibility of-author^s vriting style 

.Qualify of examples - effectiveness ia making the point clear 
Author's antlj ^ ^^tion of readers' questions 
Average^ sentence length 

Average werd length , i ' • . 

Average complexity of sentenC^e structure 

Overall difficulty of math syJbiSi^s ^ 

Overall difficulty of math vocabulary words, ^ 

Appropriateness of illustrations (Includes graphs, lists, tables , figres-, 

* ^ 

plcjtures, diagrams, etc) 

i - , ' * ' 

* »• « ♦ 

Ease vrith which illustrations can be understood .\ ' 

Number of illustrations ' * ' - 

Number of examples 

Number of questions 

'Number of math symbol s 

dumber of vocabulary words 

. / • ' ' • 

NuiPber if different words having 3 or i^ore syllables 



Numb^ of n^th coBcepts contained iVi the p^psage 



\ TABLE 1 . . • 

f 

Topic, Page ^ Nufflber s , . and Token Length for Textbook Saii?>ies , 
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Passage 


Topic 


ATA^ 

pages 

— — .... . 1 


■ ff ■ " 

Holt 

pages 


tokens 


pages 


I 


Variables 


79-80 


^4-5 


229 


4-5 


2 


Adding Integers 
lOn No. line 


128 


21--22 

* 


300 




3 


Division 


217 


31-32 


300 


•70 TO 

7o'^79 


4 


Solving 
x+a»b 

4 


280-281 


.59-60 


285 


48-49 
• 


5 


Powers of 
ikionomials 


500 


122 


30Q 


IZz-Z J 


6 


Scientific 
No tat ion 


511 _ • 


140 


251 


148 


7 


Ratio 


257 


261 


211 


201 


8 


Inequality 


286 


94-95 


196 


255 


9 


Function * 


690 


Jl / 




Sft7 


10 


Linear • 
Funct ions 


699 


* 276 


O "7 A 

270 


Jii*^i2 


11 


Solving linear 
systems 


o2Z 

• 


• 


inn 






Square roots\ 


518 


384-385 


300 




13 / 


Quadratic 


.709 


320 


194 


426 • 

• 


tunct^ohs 








« 


14 • *• 


Solving 
ax4-b*"c 


.319 


85 


300 


ol 


15 


Meaning of 


670 . 


8 


300 


180 

V 






«! 






t 


16 


c 

Problem set 


136 


82&86 


200 


105-1,06 ^ 


1 7 * 




278 




200 


204 


18 


Problem set 


372 ' 


^ 304-305 


•200 
200 - ^ 


331 


19 


PttiHI f>in <)pt' 


508 


355&367 


393 




Problem set 


619&621 


433 


20 0 


268 / 

* • 


a 

passages 


1-15 were 300 


tokens long. 








passages 


1 

1-15 were 300 tokens^ long except for passage 2(200) 


and passage 


11(290) . 








• 




f passages 


* 

16-20 were 200 

1 


tokens long 


for all texts 


< 

• 


'\ ' • 




\ 

\ 

# 




1 
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TABI^ 2 



Values for Reading Complexity Measures for 
Algebra Thrgu^h Applications 



• Passage 

m 


Kane 

Xtr\ ■ymi 1 1 


{Culm 
FoTimVL A 


Teacher 
Judge 


LaHgxiage 
JKevel 




I* 


28.82 


19.48 1 


4.66 


* ,1139^ 


• 


2 


32.73 


19.58 


4.25 - 


.1477 




3 


31.08 


22.06 


4.00 


.1266 


• 


' 4 


34.64 


1^.04 


4.66 


.0980 . 

1 






27.74 


16.57 


3.33 * 


.1163 




6 


26.79 


F 

16.45 


5 .00 






7 


N 

>->26.16 • 


.23.95 

< 


4.50 


.1196 

• 


• 


8 ' 


2^.64 


22.0?^ * 


3.33 . 


" .1135 


• 


9 


28.24 


19.79^ 


4.00 


.1471 




10 


23.35 • 


15.12^. . 


2.25 

• 


.1307 




11 


> * 

30.2,4 


. 17.23 


.5.00 ' 


.1110 


• 


12 


34.66 


17.07 


3.33 


.0888 




13 


\ 28. 2X 


13.92 


3.66 


.1298 




" 14 


31.19 


17.71 


3.00 


.1308 




15 


33.80 


19.45 

> 


4.00 


.0793 




16 

i 


>3.64 


23.75 


2:^6 






• 

17 


37.24 * 


» 21.37 


5.33 






18 


' . 3^.82 


22.72 


1.75 






19 


39.66 ^ 
y'^ 35.68 


23.71 


4.00 






20 


24.12 


4.33 






Means<^ 


31.32 


19.76 


3.85 


^. 1190 








• 


• 


* 


s 
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TABLE 3 

Values fdr Reading Complexity MeCasures for 
Holt Algebra 



180j 



: r ■ ■ -■ — — — ■ — — 


I 

'Passage 


Kane 
Formula 


Kulm 
F^ormula 


Teacher 


language 
Level 



1 

2 

- 3. 
4 
5 
6 
7 
8 
9 

10 • 

11 ' 
12 

f 

13 
14 
15 
16 

18 
19 

20 

Means 



32.79 
35.51* 
3d. 71 

32.26* 

/ 

29.31 

\ 

30.50*^ 
£9.54* 
29.31* 
29.79*. 

. 30.59 
31.11 
21.54* 
32.92 
34.62. 

. 37.06 
'39.12 
37.10' 
35.78 
/ • 37.71 
32.23 



18.05 

17.40 • 

13*04 

16.50 

11.91 

16.09 

18.84 

15.62 

15.13 

14.64. 

Ii4.13 



' 12.97 
16:62 



14.58 
14,03 
24.43 
23.90 
22.33 
. 24.84 
24.99 
r 17.50 



5.00 ' 




.1254 - 


5.00 . 




.1515^ 


5.75 




.2083 


4.00 




..1192 


'4.00. 




.1798 


5f3f , 




.3330 


•5-. 75 




.0584 


A* ^fl 








y 


.0809 


4.00 C, 




.1404 


5.50 




.0973 


4.00 


> 


.1269 • 


A fin 


) 




4.33 




^ .1011 


4.75 


• 


.b854 

{ 


3.00 




4.33 






4-. 66 \ 






4.6^. 






3.50 






4.52 




.1,365 



♦Corrected^ for length 
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Pasisage 



TABLE 4 ' > 

Values for Re^ng Cpmplexlty Measures for 
.Houghton - Mifflin "Red" Algebra 1 



^ane 
Formula ^ 



Kulm ^ 
Formtila 



Teacher 
Judge ' 



1 


. 27.51 


18'. fl 




3.5p 


2 


/ 32i.06* . . 


18.46 




5.3^ 


3 


^0.98 


. .14.04 




4.00 


' 4 


• 29.70 


17.7-3, 




3.75, 


5 

» • 


• 

30.08 


10.38 \ 




2.50 


6 

• 


.23.08, 


'14*09 ' 


m 


4.00 


7 


29.48 


17.53 




4.00 


8 • 


36.21 


19.07 




4.50 


9 


27.49 


18.71 . 




3.00 


• 

10 


29.96 


* 

13.13 




3.66 












* 24.96* 


18.09 




4". 33 












12 ; 


25.55 , . 


18.24 


• 


4.00 


13/ 

* f 


27. J5 


13.05 




* 3.5a 


14 


25.16 


18.51 




4.66 


i 

i 


29.74 


17.77 




3. 33 




• 

35.65 


21.79 




3*25 










-4.00 


17 


34.36 


21.90 




18 


32.44 ' 


* 22.90 




5.00 


19 


'i'3.l4 


21.98 




4.33 


•20 


30.21 


22.65 




2.25 


Means 


29.87 


17.91 




A 84 


V 


d — . ■ — 






1 . \ 


*Corrected 


for length 









Languag;e 
Level 



.0882 

.1269 

.062^ 

.0752 

.OS^ 
m 

.0818 
^0879 ; 
.1058 
.0651 
.0624 ' 
.1181 
.0908 
.1073 
.1199 
.0909 



.0915 
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• 






- 


t 






• 




tAble s 


f 

I 






• 






Composite Reajdlng Complexity Sco'r.e' 
for Bach Passag^ 


' 1 


*• 


; •( 


Passagf 




* 




m 

Holt ' ' 







1 




■ 9 
1 




• 

. u* 

7 


P 


6 
10* 


•> 


3 

4 




9.5* 
• 11* 


* 

* • 


8 

< 

6 




* 8.5- 
7 




' . . 5 


- 


- 8* 




8* , 




8* 


* 


6 


* 




1 


9* 




6 




7 


• 


7 . 


* 


11* 




6 




" i 8 




8 


• 


5.5 




10.5* * 


* 


9 

10 


- • 


8 

• , 7 


• 


9* • 

% 

i 

8 

f 




7 

9* • 




• 11 






* 


9* 




» 

6 . 




12 




9* 




6.5 ** 




-^8.5 


• 




• 


8 




9* • 




7 • 




14 . 

• 




6 


• 


9* 




9* 




15 


- 


• 10* 




^9 




. 5 






V 


8.37 

• 




8.33 




7.57 


A 


* < 

*Hlghest composite score in this topic, ' 

• 












1 






• 

« 




r 
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Readability Profile for Passa^i 



H 



Heading 
Ease 



Kane 



Kulm 



Teac'ner , Level 



Mean 




Scales 



The means and intervals on the 
vertxcal axis coiirespond to 
the following values: 




\ 



Legend 

(h\ Algebra through 
, Applications 

j Holt, Algebra a 

A Hough ton-M i f f 1 i n 
Algebra Book I 



Measure 

Kane formula: 

Kulm formula: 

Teacher 
Judgemejit : 



Level : 



Grand 
Mean ' 

31.14 
18,39 

4.07. 
0.116 



Interval 

f 3-00 
, 2.00 

0.75 . 
s 0.050 



1 



Readability Profile for Passa^tfd 



184 



\ 



Kane 



Kulin 



Teacher 



Level 



Readinq 
Ease 



/ 



Mean.* — 




Scaled 



The mesfis and intervals on the. 
vertical atxis correspond to 
the fol levying value»: 



Measure 



Kane formula: 

Kulm formula: 

Teacher 
Judgement : 



Level : 




Grand 



\ 



Legend 



(J) Algebra through 
Applications 




Holt Algebra I 



/^k Houghton-Mifflin 
" — ^ Algebra Book I 



Interval 



FRir 




Readability Prgfiln for ^assa^^is * • 

A X ',■ H M (f 



Kane 



Reading. 
Ease 



Mean*- 



/ Kulm 



' Teapher 



Level 




1 



X 



Scales 

The means and intervals on the 
vertical aucis correspond to 
the following values; 

r 



Measure 

• ' I- - 
Kane formula t 

Kulm formula; 

Teacher 
Judgement: ) 



Grand 
Mean 

31.. 14^ 
4.07 



f 

Interval 
3/00 
2.00 



0.75 



Algebra through 
Applications 

jlTj Holt" Algebra I 

/ftv Houghton-Mif f Xin 
Algebra Book I 



Level: ^ 



^0.116 



0.050 



Readability Profile -for pa89a^is 



^ , H 5 , M ' '-^ 



186 



Kane 
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Reading 
Ease 



Mean 




f 



/ 
Scales 



The meaas and intervals on the 
vertical axis corr^pond to 
the- following values : 



Measure 

Kane fo^ula: 

Kulrn foxrmula: 

Teacher 
Judgement: 

Level : 



Grand 
Mean 

31.14 
18.39 

4.07 
0.116 



Legend 

(a) Algebra through 
Applications 



Holt Algebra I 



/M\ Houghton-Mifflin 
' Algebra Book I 



Interva V 
3.00 
2.00 ■ 

0.T5 . 
0.050 
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187 



Kane' 



Reading ^ 
Eaae_^ 



Mean 



Kulm Teacher 



-A 



% * 



Level 
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scales. 

The meatus and intervals on the 
vertical axis correspond to 
the following values s 



Measure 

Kane formula; 

Kulm formula: 

Teacher 
Judgement: 



Level : 



Grand 
Mean 

31.14 

18.39 

4.07 
0.116 



Interval . 
3.00 
2. CO 



Legend 

(a) Algelwra through 
Applications 



I H J Holt Algebra I 

/MV Houghton-Mifflin 
' — Algebra Book I- 



75 



0.O5O 



J 



Readability Profile for Paaaa^s 



V 



.A , H 6' , M S' 



Kane 



Kulm 



Teachbr 



Level 



Aeadinq 
Eaae 



Mean 




Scales ^ 

The means and intervals on the 
vertxcal. 2ucis correspond to 
the foi^lowing values: 



Measure 

Kane formula: 

Kulm formula: 

Teacher 
Judgement: 

♦ 

Level : 



Grand 
Mean 

31.14 
18.39 

. ^."07 
0.116 



Legend 

(2) Algebra through 
Applications 

[ITj Holt Algebra I 

/Wv Houghton-Mifflin 
' — Algebra Book I 



Interval 

3.00 
. 2.00 

0:75 
^0.050 
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Readability ^Profiie^ fot Passages 
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Kan6.' 



Teacher 



Xevel 



Readinq 
Ease 



Mean.* — — 



f > 




Scales 

The aems and intervals on the 
vertical axis correspond to 
the following values: 



Meagure ^ 

Kane formula: 

Kulm. formula : 

Teacher 
Judgement': 

Level: 



Grand 
Mean 

,31.14 

18.39 

4.07 
0.116 



Legend 

(a) Algebra through 
Applications 

/ 

I H I ffolt Algebra I 

Houghton-Mifflin 
' Algebra Book I 



Interval 
3.00 
2.00 

0.75 



ERIC 




Head^iiity Profile for Passant! 

, H J__^, M _7] 
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'Reading 



.Kane 



iCulm 



\ 



Teacher 



Mean.* — 



Level 




ERIC 



Scales 

The means and intervals on the 
vertical axis correspond to 
the follon^ing valuers 



, Legend 

(a) Algebra through 
ApplicatloiTS 

[Fj Holt Algebra i 

Houghton-Mifflin 
Algebra Book J 



Measure 


Grand 
Mean 


Interval 

m 


Kane formula: 


31.14 


3.00 


Kulm formtfla: 


18.39 


2.00 


Teacher / 
Judgertent*/ 


4.07 


< • 

0.75 


Level : 


0.116 


0.050 ') 
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kane 



. Reading 
Ease 



K.UlOL 



Teac 



acner . 



Level . 





Scales , 

The m^fris and inten^aj^s oa* the 
veVtical .axis correspon^fco 
the following values: 



5 





Grand 




Measure 


Mean 


• Interval 


Kane formula: 


31.14 


•3.00 


Kulm formula: 


18.39 


2.00 


Teacher 






Judgement: 


4.07. 


0.75 


Level; 


0.116 


0.050 



Legend * 

(a) Algfebra through 
Applications- . 

[ iTj Holt Algebra i 

/W\ Houghton-Mifflin 
Algebra Book I 



4fi 
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• If 

V 



Kiilnv 



•X 



Teacher. 



Level 

•A- 

-4' 



Readily 
Ease 



Mean 4* — 
f 




% 9 * 



Scales 

— ' V 

•4 

The atsflns and intervals on .the 
vertical axis correspond to 
the following vjilties : 

I 

« 



Measure 

Kane formula; 

Kulm formula: 

Teacher 
Judgement : 



Grand 
Mean 

31.14 

18.39, 

4.07 



Legend 

(a) ^ Algebra through 
^ Applications 

[^nTj Holt Algebra I 

/ftv Houghton-Mifflin 
' Algebra Book I 



interval 
3.00 
2.00 " 

0.75 



ERIC 



Level : 



0.116 



0.050 •> . 
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Reading 
' EaSe 



ri.* 



>Kane 



Mean 



Kulm 



Teacher 

7 



I^evel 




ERIC 



Scales ^ ' , 

The means and intervalji . on the 
vertical axis correspond to 
^the^; following values: 



Measure 

Kane formula: 

Kulm formula i 

Teacher 
Judgement: 

Level : 



J 



Grand 
Mean 

31.14 

18.39 

•4.07 
0.116 



i 



Inte 



rIVl 



Legend 

(a) Algebra through 
Applications 

I HTj Holt Algebra I 

Houghton-Mifflin 
Algebra Book I 



3.00 
2.00 

0.75 
0.050 



* ) 
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Readihq 
Ease 

I 




/ 

/ 

Scales 

7- — 

The qs^ans and intervals on ,tite 
ve^ifA<ial axis correspond tar * 
th^ fol^jwing- values : 



/ 

Measure 

Kane formula: 

Kulm formula: 

I'eacher 
Judgement : 

Level : 



Grand 
Mean 

3;. 14 

18.39 

4.07 
0.116 



Legend 

'(2) Algebra through 
Applications 



Holt Algebra I 



yfty. Houghton-Mifflin 
Algebra Book I 



Interval 
3.00 
2.00 

0.75 
0.050 
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Readijiq 
Ease 



'Kane 



Meat!'* 



KuTlm 



Te aether 




Scales 

The means and intervals on the 
vertical cixis correspond to t 
the following values: 



Measure 
Kane 'forn^la': 
Kulm formula: 

« 

Teacher 
Judgement: 

Level : 



Grand 
Mean 

31-14 
18.39 

4.07 
0.116 



Interval 
3.00 
2^00 

0.75 
0.050 



Legend 

(a) Algebra- through 
Applications 

l^lTj Holt Algebra I 

Houghton-Mifflin 
— Algebra Book I 



\ 



Readability PrQpile for passaf«« ^ 

' H 7 J_ , M ^ C . 

* 



Kane 



Ku 



Reading 
Ease 



Mean.* — 



^m- '• • Teacher 



Level 

.i- 




Scales 

The mms and intervals on the 
vertical axis correspond to 
the following values: 



Measure 

Kane formula: 

Kulm formula: 

Teacher 
Judgement: 

Level: 



Grand 
Mean 

31* 14 
18.39 

4.07 
0.116 



Legend 

(a) Algebra through 
Applications 

Holt Algebra I 

. /Av Houghton-Mifflin 
' Algebra Book I 



Interval 
3.00 
2.00 

0.75 
0.050 



■ "s -.A 
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/ 



(, 



Reading 
Ease 



4 

Kane 



'4' 
Mean 



Kttlffl 



A 



Teacher 



Level 



■ / - 



f 



— D 




'^ Scales 

The meois and inteJtVals on the 
vertical axis correspond to 
the following values : 



Measure 

Kane formula: 

Kulm formula: 

Teacher 
Judgement: 



Level : 



ERIC 



Grand 
Mean 

31.14 
18.39 

4.07 
0.116 



Interval 
3.00 - 
2.00 

0.'75 
0.050 



Leciend 



A) Algebra through 
Applications 

IfTJ iiolt Algebra I 

/m Houghton-Mifflin 
' ' .Algebra Book I 
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Reading 
Ease 



Kane 



"Kuim , . Teacher 



■ > 



Mean*-- \ — 



Level 




V Scales 

The mevis and* intervalts on the 
vertical laxid correspond to 
tlTe follod^ing values*; 



Measure 

Kane fomulas 

Kulm formula: 

Teacher 
Judgement: 



prand 
Mean 

31.14 
18.39 

4.07 



Legend 

(a) Algebra through 
Applications 

^^H~j Holt Algebra I 

/fK HoughtonH4iff lin 
' — ^ Algebra Book I 



Interval 
3.00 
2.00 

0.75 



Level: 



0.116 ' /0.050 



ERIC 
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Reading 
Ecise 



I- 



Kane 



KUlm 



Meai^*^ — — — — ' 



Teacher 




Level 



_ 



Scales 

The means and interv^als on the^ 
vertical axis correspond to 
the following values: 



J 



Mea sure 

Kane formula; 

Kulm formula; 

Teacher • 
Judgeipent : 



Grand 
Mean 



Legend , 

(a) Algebra' through 
Appl ica tions 



Holt Algebra I 



Houghton-Mifflin 
Algebra Book I 




4.07 



Interval « 

— 

5.00 

2.00 
0.75 
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Level 



0.116 



0.050 
* 



r 



. ft 
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Reading 
Ease 



Kane 



Mean.* — 



Kulm 



Teacher ' 



tevel 




\ 



Scales 
' - ■ . » 



The means and intervals on the 
vertical axis correspond to 
the following values: 



Measure 

Kane formula: 

Kulm formula: 

Teacher 
Judgement: 



Grand 
Mean 

31.14 
18.39 

4.07 



Legend 

(a) Algebra through 
^Applications 



Holt Algebra I 



Houghton-Mifflin 
Alaebra Book I 



Interval 
3.00 
2.00 

0'.75 



Level : 



0.116 



0.050 " 



9 
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f^adability Profile for Passages 
A , H » M ^ 



. V 



Teacher 



Level 



Reading 
Ease . 




Scales 

The mews and intervals on the 
-vertical axis correspond to* 
the following' values : . 



Measure 



Kane formula: 
Kulm formula: 



Teacher 
Judgement: 



Grand 
Mean 

31.14 

18.39 

4.07 



Interval 
3.00 
2.00 • 

0.75 



Legend 

(a) Algebra through 
Applications 



Holt Algebra i 



/Mv Houghton-Mifflin 
' Algebra Book I 
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Level 



0.116 

/ 



0.050 



2, 
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Reading 
Ease 



Teacher 




^fean4-- — • — 



Level' 



Scales ^ 

Themeais and intervals on the 
vertical axis correspond to 
the fol lowing^ values : 



Measure 

Kane fbrmula: 

Kulni formula: 

Teacher \ 
Judgement: 

Level : ' 



Grand 
Mean 

31.14 
18.39 

4.07 
0.116 



Legend 



A) Algebra through 
Applications 

[h~] Holt Algebra I . 

Hough ton-^i-fflin 
Algebra Book I 



Interva l 
3.00 
2.00. 

0.75 
0.050 



' ) 
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Kane 



Reading 
Ease 



\ 

•r 



Kulm 



Mean 



Teacher 



Level 




Scafles 

The meai^ and intervals on the 
vertxcal axis correspond to 
the. following values ; 



Measure 



Kane formula 

Kulm formula 

Teiacher 
Judgement: 



Level ; 
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Grand 
Mean 

31.14 

18.39 

' 4.07 
0.116 



Interval 
3.00 . 
2.00 

0.75 
0.050 



Legend 

(a) Algebra through 
. Applications 



Holt Algebra I ^ 



/ft\ Houghton-Mirfflin 
Algebra Book I 
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APPENDIX G 205 
NOTIFICATION OF PROPOSED STUDY 

ALGEBRA THROUOi APPLICATIONS 

The four* sheets which follow constitu^an atteapt to describe the 
materials of the First- Year Algebra Via Applications Developniefic Project,* 
an NSF- funded project centered at the University of Chicago. 

In«£luded in this description are the fpllowing: 
Sheet 1:* Summary description of the course 

Sheet 2: table of Contents of the materials > 

« ' ■ 

, Sheet 3: A sample lesson /rom the materials 

"Estimating Wildlife Populations" (Ch. S, Lesson 1) 

Sheet 4: A sample lesson from ^he materials 

"Slope" (first four pages) (Ch. 7» Lesson 3) ^ 

Sheet 5: Four staple pages from the materials 
> problems from 

"Describing Patterns Using Variables" (p. 2-14) 
"The Distributive Property" (p. 6-22) 
reading from 

"The Power Property" (p. .^-15) 

"TV Ratings and Sampling"- (p. 1-18) 

At thl^ time, the materials themselves exist only in dittoed form and 
complete sees cannoc be distribute^* A printed testing version will be 
available In August / T5r76, for the testing planned during the school year 
1976-77 • _ f * - 

Further Information Is available from the project director, Zalman 
Uslskln, Department ' of Education, University of Chicago, 5835 S. Klabark 
Avenue, Chicago, Illinois 6Q637. » 
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' ALGEBRA THROUGH APPLldMIONS 
Sunonary Description of the. Course 



These materials are designed for average first-year algebra 
students ; the course is designed to be a substitute for the traditional 
course. 

This co\/rse has so^ differences in content / mathematical 
approach, and pedagogical approach from traditional courses. 

V Content differences : The traditional skills associated 'with 
flri^-year algebra arc present but with the following exceptions: 
factoring of polynomials » fractional expressions and simplifications « 
which require factoring, some complicated radical simplifications » and 
artificial word (^obl^ms* 

( In their place, great attention is g;Lven to the uses of numbers, 
operations, linear expressions and relations, powers, and sentence-solving » 
Common statistical measu^res, the chi-square , test, simple probability^ 
sampling, and randomness are integrated into the course. The very large 
number of other applications include, wherever possiMA, problems which 
involve the analysis of actual data and real situaticna. 



Mathematical aiptproach : In this course, a trodel of a concept 
is an extraction of the commonality of many actual applications. (For 
example, addition has three TOdels: union of sets. Joining lengths, 
and slides.) In a typical course, the development proceeds as follows: 

properties > skills : > word problems 

In this course: * . , 

properties 

real-world ^ , , — ^ i 

-7 models ' ^ic^ 7 skills 



situations. 




other applications 



That is, from thi^models, properties or generallzatioi\s of the 
concept can be seen, there develops 'motivation for the need to have certain 
simplification and sentence-solving skills, and other applications of tfie 
concept are available if not self --evident . 

Pedagogical approach^ The materials are designed for standard 
self-contained classrooms, A mastery learning strategy is being tested 
for the learning of some of the skills. For this work, the student uses 
a vorkbook which is closely tied to the text itself. 



Z. Uslskin 
April, 1976 
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» * 

Tour name School 
Address Address 




Naoe of person to conCsct at this school (If not the saaie as above) 



We are Interested In using Algebra Through Applications and being a 
part of the sCudy* (If you check this box, -please ansver Questions 
1-5 below.) 



1. Total number of - classes (exp. & contrbl) %ihlch might ba Involved 

Total nuiaber of students who- might be involve ^ 

(Half of these classes %fould usis' Che exper^^ntal aa^terlals.) 

2« What grades does' your school Imrlude? (Circle.) 

9-12 . 7-12. 10-12 7-9 6-9 Other (Identify) 

3. Number of students In this school 

Type of school (public, parochial, pt'lvate, etc.) . 



Describe the area In which your school Is located « 



4« Describe the students In the classes 'you would^ant 'Involved In the study. 



5. If « more Chan one level of algebra Is taught at the school , name these 
levels and describe how students are selected for them« 




Even If not selected f or ^the study, we Vould like to use Algebra v^Through 
Applications > We vould prol^bly order about copies of the text. 

pjease return by May IS.th to Professor Jane Swafford, Department of ^thema^cs 
14orthem hflchlgan University, Marquette, Michigan 49855 
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ALGEBRA .THROUGH APBLICATIONS 

Availability of Materials for 1976-77 
and Suoonary Description of Testing Program 

4 

The materials described on the attached pages will be. available to 
any schools that wish to u^e them and in any quantity for the school year 
1976-77. They will be printed in two voldmes, size 6x9. and distributed 
at cost. • The cost per student will be between $3 and $3.50. 

We are looking for 40 ^erlmental 'classes (using Algebra T hrough Ap- 
plications) and 40 control classes. (using commercially available texts). 
Ko more than 2 pf each will be from any one school. Schools will be se- 
lected to provide a representative sample of geographic, socio-economic, 
and cultural areas. 

The text materials will be provided free of charge to schools parti- . 
cipatlng in this study. (Other schools who wish to use the materials may 
do s6 but will have to pay cost.) In turn, these schools will be expected 
to administer all of the tests which are part of the study. It is possi- 
ble that as many as 3 days at the very beginning of .the year and 4 days at 
the end of the year might be devoted to testing. It is also possible that 
periodic very short tests might be given during the school year. 

t 

All results from a given school ^will be transipltted back to that 
school. No information will be made public from which a given school's 
scores could be ascertained. 
» 

If you are interested in using Algebra Through Applications , read" ' 
the information below and the form on the reverse side. This form does 
not obligate you in any way nor docs it constitute an order blank. If you , 
respond positively, you will be sent further information . 

T^etable: This form mu^t be returned by May 15th to Jane Swafford in 
order for a school to be considered for this study. 

Ma^ 22: Schools will be selected. During the week of May 25th, phone 

calls will be made to selected schools to confirm possible arrangements. 

Jun^ 1: Formal notification will be sent to schools participating in the 
study. . , / ' 

July 1: Orders must be in by this date to insure availability of mater- 
ials for the fall semester. 

August 10: Materials will, be shipped to schools. Eto not expect arriv&l 



before Aiigust 20, ^ 



(If you fill out -the other ^i4e of this sheet, you will be sent an «rder 
form and detailed information about ordering.) 

If you are a supervisor and have la variety of possible participating schools, 
please duplicate the form on the reverse side as necessary. 

ERIC . . y 



ChmpfwB 1^8 of thm tdklm mt CMtMt* tm Ma rigbt 

C^r^r* If Ml tS wt i«Uf M «plf<| it i« 
mf«ct«4 ttet tliftf M lMt»ff MitUii 



mLt or cmnri 



OMHM It iONK mS IHT MRMftt 

It feM toM of ciM ll«€«r«l IMbmrs 

If RactfMt Mi ^mipmimm 

4 1 If I^Uiii* mi tMplli^ 

5f b^rlMwial rtf«MibUHr infttur 9m btlM 
it mi «^«tiv« WjiiiKg ' 

f I . Itfi 9tteiMl tfstM m4 Mttrftc IMLt« 

•l Ufittittt McImU Mi iffffMlMtlM 

It TV* fevdjr rmcttfM 

2l Uvrii Md Si^U •! AritlMtU . 

}i B««€ril^l«8 Wmttrntwrn VmMIm 

4i ti»r4« Md tft^U •! Alc^M 

5t f«ri«bltt« im FpiMiM 

7t MfplacMMC f«r VariAilM 

It f«rl«blM Mi OyM iMtMCM 

ft Or4«ni4 UUm 

It fhdmU fer AMiUM 

2i Tta %li4m IM«1 fw MiltlM 

3t rr^pvrtlM •< AMttlM 

4t tobtrsctiM 

Sf IM«l9 far MtrwtlM 

6t A Staciaeic * TlM fl»M 

It A Statiacia - tki mm MMiata BaaiatiM 

•t iiatM^a 
CkaH^ SaMarf ^ 

cmrrat 4t iMTErLicATiQH aw »fvisiQif 

It Hoiala fat -NaltlrlicatlMj^ Pl^JImim 

It thm CartMlM Fraiact HS^lkar MiltifltaatlM 

}t thm Ar«a IMal fw HaltlrlteatiM 

4t Esttaaiing thm Noiala f*f MaUl^lUatiM 

5t TImi Sisa Otmrn^ Na^l far naUitlleatlM 

6t tfiilttp|ic:*iiM aifcti ttefatias IM^ra 

It thm Spllcfcl«t-0|i Mbial far MaftaiM 

it Hm Scala C a^ar laM IMai far BlafetM 

9t Hm ftaia IMai far ftivAaiM 

let fOptlMal) CaaaMti^ ll^a aai Atm 
Cbaptar Wmmmrf 



> 
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crX^er St smpieE-soLVtiic 

{ Catioatimi Wildlifa FoiptflaCioM S^l 
t Thtt ^^itipiic•tio« Pr9r«rtf of E^tlMs 

I Aa Alport th« for Solving ax b 5-*8 

t frefortio4i « 5-14 

s An Algorithm f or • 4* n • % 5*19 

; An AigoritKn for « - x *• k . S'l^ 

t InaciuAilfclts ^ 5-lf 

s iDtfqaaiiti** and Addicion ' 5*-30 
I Intqualititt and t^itiplleatlM 

Os Kora Probltaa to SoWa 5-39 

Cliaptar Sucaiary v 5^2 

CKAKCR 6 1 CQHBlHlte 'ADDITION Affi> WLTtrLlCATIW 

is' .Sittta^eoa Laadiag to Linaar EiipraaaloMi 6-1 

2i Sicoationa Laadiag to ax^HK Jb j'^c or ax ♦ » < c 4*5 

3s An Aigorithn for Solving m% ^ h • t 4-9 

4 s An Aigorithtt for ISolving ax -f b < c ^-14 

5t tha Diicribtttiva froparty 4-18 

4f Tha DiatriWctva and Ochar Ptoptfrtiaa ^tk 

Is ffora Sispilficationa Involving DiatrilMiti¥iCf ^ 4-31 

8: Zaro» Miiltlpllcation» and Oiviaioo ^37 

9s Diatribtttivtty, Diviaion» and Fraetiotio *4-ll 

I9t l>ccialott-^!1aklttg Oaigg Sciftancaa 4-43 

ll: Solving ax '•^ ^ < cm 4* d 4-49 

lit SItwationa Whicli Alvafa or Ravar Happoo 4-33- 

CHaftar StMcary 4-57 

CHAPTER li SLOPES AUD LlNtS 

is ty^mn of Crapha |-i 

2 s E^ationa for Crapha \ 7-7 

3: Siopa " ^ 7-11 

4: Tha Maaaiog of Slopa . 7*14 

5s Siopa- tatarcapt E^viatiena for Llooa ' 1-21 

4t Tlia finding of tha Fahranhait-Calaioo Coovoraiott Potwlo 7-24 

7s Tha Evoloelon of tha Nila Racord 7-10 

8 s Koriffontal an<l VarticaX Linaa ' 7-34 
9: fqdatiotta for All Linaa ^ 7^)0 
Chaptar 5u»arir 7-43 

CKAPTIR 8: POWER INC 

1: Th« Repaatad ffoltiplicatfon Modal of Powarii^ S'i 
tx Povar&ng and Ordar of Oparationa 

3: Th« Growth Hodai of Po«^riag g-|Q 

4: Tha Po«^r Propartf 0*^5 

5: Hagativa Cxponanta 8-18 

4; Dividing Povara g*23 

7s Polfnooiala 8-28 

8; Potivr of Poi#«ra ft-33 

9 s ^^^J of Producta •'-37 
lOs ScTontific . notation g^l 
Chaptar Swiary 
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CHAPTER 9: KfiAMXS AND SqOARI MOTS 
Is Siivara Reota' 

2t Tha WpOMt 1/2 ^ 

tahla of S^araa nod S^rrRoota 
3 1 Tha Hiddla of Crovth w 
4i' SiwpliCriim ^ ^ 

5s rhiltiplying Polfttooiala . 
4s Arithoatie SHorteoto , 

7 s Caoneerie ihortcnta and Ctw Pfthagoirooo Tliaorc 
"Chaptar So — i iry 

CNAFTER \0% STTS AW FmCtlOM 

I; Sata, $ohaat«» and ElcaMoCa 

2s Pr«^ahilitf of Cvanca 

3 s TtM AhbraviaCiona P(E) wid R(E) 

4s Prohahiiitf fflaCrihoCioiia 

5 s Fra^t^iancf Otatribotioao mi4 RiotograM 

4s Teating Randoonaaa 

7 s Tha Chi-S^ara Statiotic 

t: FiHictiooa - A Caoaral Idao 

9: FonctioH Umgoaga 

Chaptar Smnirjr 

CNAPtts 111* ser ^fXAtimn am sistems 

Is fntaraactioffi of S^o 
2 1 Kndapattdanft EvoHta 
3s Hixtnroa % 
4t Mora Hixtvtoa 
5 s Sjrataiia * 

4s Nov Haiif Orangaa Ara ia Thia Dioplayf 
7 s A Fiaal took at lotarooctiooa H Lioao 
Chaptar $uaoi ary 

CRAPTtR 12 s QOAimATIC SEKTCNCKS 
Is Introdoctioo 
2l Solving a<x 
3s Tha Qnadratie Fonwia 



{ 



h)^ . h 



f-1 

9-4 

9-W 

9-12 

9-18 

9-21 

9-25 

9-29 

9-^34 



10-1 

10-4 

10-10 

10-13 

10-17 

1^22 

10-24 

10^32 

10-31 

10-41 



ll-l 

11-5 . 

11-9 

11-14 

11-19 

11-23 

11-29 

11-33 



12-1 
12-5 
12-9 



CRAPTER l)s eOKRnUTIOm AND RIRWIAU 
Paacal*o TrianiW-^ 



Is 
2s 
3s 
4s 



Cmihinationa 

Notation for Coa^ioaei^a 
frohahilitf and Paacal 



13-1 
13-5 
13-10 
13-12 
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» 

r«op|« iNiQt r«kbii:« ftsd fish lor CmHI or o^t* VlwUrt wit oil 

t 

t^ll ao food. Seitfitioto otodir «i|^otioo MbiU of birii.^ Coooorro'^ 
elovioc* verrj ottrat •mloagorcd o^ioo. Tlio gomoot IttditAtry voaCo foro* 
rork Olid forcil ranstro mot to kaov ytk^t ohImIo «ro oroond. s 

X\%%%m i^oopjo Bcod to ksov Immt mobt mImIo tNtro oro el o givm tf^. 
■ot ioiMli ewv« oroood* Rov cott foo cooot %irdo? What obAit vkoloo or 
fiidi? lUbbita ors vtry «m||. Each op^cioo of soiiAir^preacfito its l^g^ 
lprobi«M of couoting* 

BtcAuia dirtcf coontioc io difficult or itt^ooililo» iodirect Mtl^o 
oro uaH to oMliiaf snlMl popoUtieno* Ocm. lodllrect ootbod to c^Jllod 
tlio catch^rocotcN or «prklitg iMttwd. 8oro is ho«r i^ sight work if yoo 
Mottd .to know hotf uof treat ooro io o cortoin Idko. 

t 

2hi|Pl^at foo coyght 50 trout ood 1 of thcti tkod o distioetlvo^rod , 

I oMfkiog% Thco ~ %m cNc oxporioiontol frobokilitjr ol o trout iMviog that 

• 1 
^ Morking. It ia cutttral to thiAk that — is cloae to tha ratio .of all 

ft 50 ^- — 

Morkad Croat to all trout in' th« laka. Thot la. uould think that 

JL % total nu^tr of jtarked trout 

50 total Buobar of troot io tho laka 

But vo doQ*t koov how imnj trout ara io tho laka. So «rhat la of too 

dotto ia to (tfi^dBark aoM (tout (uouallf uith paint )^ to advaoco ood rotora 

thM to tho laka* If 75 trout vara Mrkad» thaa 

I _2 ^ 75 

50 c.jt.1 Buabar of creae 1. Cba laka 
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. glM ^1 * >i M . ' 'f Mn > k ' ^ tiMi i^: i life . I 
Y to a ppro a i wiUj kf glMi ooXotloo go Uia oi^tiM. 

Cm yoo doo tiMt T > ia groatgr thao 1^ looa Chaa 5501 

Io ioooroip C4m Borkiog nathod la. aa lollowo.' Vo vish to find T, 

glio cotoi MMbor of 'triH^t*' (I) Hark m troug aod ratiuro th«i go tho 

loko. (2) C«tch C troog m low dajro lator.V,Aig ho tho total - 

cooght tho| voro oarkad aorllorl O) Aaooaa 

/«S|N»riamtol frokabllity\ ^ /ratio of aarkod trout) 
io oarkod / I to 111 



\ that troot io oarkod / \ to 111 troot f 

That ia, ao. of iuirktd trout co<yh<f ^ gotal oo;. of Varkad troot 
ao. ol eoi^ht trout total oo. of tro3t 



» C ^ T 

la thia yrocoao. C^t ood m aro fcoouM. V haa.go Vo^Yhnod. 

• thio la ao #M|^Io uhora rudlof tho ao^^ioo oo o^ttoo coo^ 

-i . . IX ' * 

50 T 

* 

tho ooKt ItoomMi ohoir hov this ia dons. 



Qatatiotia coirorio^ tho^oadlgg * , 

|-4» Why otght ooah of tho lollooii^ ^pla ho iotaroatad to vildlifo 
populaticmal 

!• gaoo hootor ' 2^ fiaharooo 

3, touriat * 4. aeiaotiat 

5. elothior 6. cooaarvatlooiat 

I* loroot roi^or S. vhalar 
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9. Su^pesa f«<t vant to covnt thu mn^cr of 4a«r in a partiettlar ttroa of 
• forest. Cleacrlbs hov tbo iMrkliig Mthod Might b« 

10. lo tH« Mrking ipctliod^ ratio it 9m9mm4 Q^oai to tho oxperiMotai 
lirol-iibilltjr that an anitud ia marked t 

11. $tfppoa« 200 crovt am mrked and raplaeod in m laka. Latar 150 crent 
ara ca|>tttfa4 and 3 of theaa »vm Jo*n%4 to hn aiarkod. If T it no 
•acinata of tha total nv^ar of trotit, hov night T,.200» 150* and 3 
be relmtmdtt 



Qtttationa taatin^^^wdaratanjinfi of tha ra 

1-a. In 1970 in Orydao Lake, Hav Torkt a narking natimata «raa dona, Thn 
firat fish vara narkad on thair fina in nid-Hov«nb«r« Thn aecoi^ eaceh of 
fiah vaa dona aroMnd Dnccaiber lat* (Fiah do not antar thia laka froM 
ontaida aonrcaa.) Mara ia tha data that vaa collaetad. (for voxm probloM 
lik« thia. ana Quaation for diacuaalon 16.) 

Captured 

Narkad Captured Fravloualjr Knrkad 

(t(oir») (Dec*) (Dae.) 

Larga-BKnith baaa 213 104 13 

Pickerel 232 U 

Gitra mn aquation vhich could be aolved to ea^inatn tha nearer 
I, large-mouth baaa In tha lake 2* pickerel in the lake 

3-3. Suppoae ftna ^mh th eetinata.Cv the totdl<ttu«dber ^ Mrbiee in n 
large beg. So fon take lo' narblea out and paint a apot pq^ then, let the 
peint dry, and return the narblek. You nix tha narblee fpS then later take 
out 23 earblei* Of these m m%€ narked* 

J. Vhet equetion eatinetee a relattonebtp betvcen'' n» t, 10, and iSt 
4. Cctineta t if ■ - 3. 3. Eatlnete t te n ia 2** 

4. St. Feul leland in^Alaaka haa 12 fur seal rookerlea (breeding places)* 
In 1961, estUoate the fur eeel pup population in Corbetch rookery, 
4^63 fur eeel pupe vere tagged in early August. In lata August a sample 
of 900 pdpa vaa exanioed and 218 of theea vere previouely tagged. (Thie 
deta ia fron tha Juljr. 1968, iaaue of the TranaacAiong of the Aaerican 
rtshsries Society *) Let f be the iwnaber of f ut aeaT pupe in Corbet eh 
rookery « Solving vhpt equation givea an eetinatd for fl 

7* Suppoae that you have a large number of paper elipo. Deecribe hov the 
nerking method could bo need to eetiaiato thn totnl n^ber of paVer elipa 
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8« Hultl ple Choice . Xn a forest there ere O deer end yon vleh tn eetinnte 
57 You capture and Mrk iOQ ileer. Latar yon catch 50 deer and all 30 
% era narked. Vhich of choicee (a)*(d) is Mt poeaiblal 

(e) D 100 (b) 0 - 50 * (a) B - 300 

(d) D • 5000 (a) All are poeelble. 

9* the narking nethod doee not lead to the exact popnletion. It only givpe 
en eecinata. Why ie this not a particular wakneea of thn nethod? 



Queetlona for di acne a ton oi^ nxploretion 

1-4. The narking nathod tttkee aoa^ aaannptiona not Mentioned in the leiaon, 
Hov vodld you try to aaanre that neeh of thn fol loving bappe^Y Cen yon 
ttgke aurn that these thinge happen? • * 

1. Tha narked nninala ara not affected by Marking and the narka or tage 
do not' cose off. ^ 

2. Tha Marked enisle nce Mixed in thn populetien« 

3. The non^rked eninnia ara jnnt aa available fer capture na thn narked 
anlMala. 

4. The population of the en ins Is doee not chenge betvecn narking and 
* recapture. 

5. .Creeta en expariMSnt at hone which neen the urking Method. (#n|^ 
'^xanple, you night try tp cetinete the nui^er of hairpine or papfr 

clipo or rubber baMa or nalla in a place «fhere large nu^ere of thaae 
are kapt^) 

4. For fliore inforaation about eetlnating vildlife populetiona, read 
**EatiMating the Sirn of Vildlife fopuletion,** by S. Chatter Jee, in 
$tatistica By Ex^le (Reading, MA; Addleon-Vceley. 1973) ♦ pp. 99-104) 

I, Fdr inforaatioM on hov'vhala populetiona em eetittated, read HT^a 

Flight of the Vheleei** bn O.C. Chapnen, in Stetietii?n.t A Cuida to the 
tfnknews (San Franeiacot ' 8ol^en-Day, H72), pp. 84-91. ^ 



'I 



"J 



Sii^po«« • girl i9 4*3- 
c«ll at tha agtt ef 9 and 
S'4" t.ll .yh^ of 14. ^ ^ 
Bov imtt has cIhi girl grovn?" 

j^tcm cao easily calculate 
that tKa girl haa grovn ia 



■4 — .4^ 



tka 5 y«ara. Th« rat a of chani^a 



gf har ha i^ht ia or 2.4 Intkmm 

rar Mar. Notiea that tka numbara 13 aa<l 5 are fmimd hf atibtraetittg thm 
btlghta (in i^h#a) mnd tha agaa (Ib r^arf 

r««t th« •(« of 50, pMfil. t««<r eo I ... iMtgke th*y it«c «ld«r. 

Si,p|N>.. • MO ISO c- t.11 ch« «M 55 t. 177 M tall mt thm 

aga of 45. KtH|V^I (c»^^ ^ ' 



8ia e4'anga is height far jraar no 

» « l^y - 180 

changa iQ aga^ " * 45 - 55 



3 
10 



» lo 
f^rry r«ta of changa la tntmd hf dividlag (rata la ona ^al for 
ifUlaioti) ttr« cha««#a. Tli. ch-ngra ata iliceccad iliat«<icaa and louoJ by 
aisbtrart too. 



1* 
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Umrm U Um p9f«l«tiM llaii«Mtt«i lalMtf (fMrt «! 1^ Tork CItri 
•eeordifig t0 th« t«M-)raar eatMma flfttraa* 



Tear 


£2E 






Taar 




Taar 




1790 


33,131 


1840 


512.710 


18fO. 


I,44l72l6 


1940 


1,889.924 


IBOO 


60.315 


1850 


515.547 


1900 


1,850,095 . 


1950 


1,960,101 


is 10 


94,373 


1840 


813.449 


1910 


2,351.542 


1940 


1,698,281 


L820 


123, 


1870 


942.292 ' 


19^0 


2.2Ba,iUj 


1970 


1.539,233 


1930 


202,589 


1880 


1,164.673 


1930 


1,847,312 








ia a lot a 




So « grmph €mm half* 
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A Aagnant conaaejting tha deta fro« 1900 to 1910 vottl4 ha tha poat alaata^ 
epvar4 to tha right. That ia vh«« tho largaat rata of change af popitia- 
tlM occurrtNl. That rata ia 



change ^la^^op. 
chaoga ia tiM 



ijtlil^l42^JJ50^O9J . 481^44? . . , 

1910 ITOO 10 • 48 1 144. 9 (par r*«t . 
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. 7 ^ 



04 



ftom 1920 to^9?0, M^nh^ttM lost ^ptit«eioQ. So the mtc of ch«n|s* oC 

cWinK* la tlfiM 1970 - 1920 50 i*,®^/.* \p9r fmt} 

» 

THUS Hftiihattsv lose* aa ataragt sf aVcr^t IS.OCN) p#0^i« p«r f«ar ia tH« 50 . * 
ycara twtm 1920 to 1970. ' 

In «ath€A«tica, thm tMtrd aio^e mmmom ^rate of eKatig*/' It comm from 
tllo Idao of tlio olopo- of • hill. 



Daf iQtttoo 



Tha f lo^a datarmlnad tvo tM^ll 



^|ta ia 



cHa 




nd coord taa fa 
lat coordinator 



tha point a ara (x^p f^) aod 



(k2* alopo ia 



Ift all of tho oarliar ouiaipUo. olo^a in»ro bolog calctilotad. fforo ara 
00mm other calcolationa. 



1. Tha alopo detar«|ii#d hf 
(-3,2) and Cl.4) ia 

Tha aagwot joColni thoaa 
points Roc^ up 2 uhmn 
Hoing 4 to tha right. 



2. T>i« alopa dafcar«in*d hf (1.4) sfirf <2« 5) I 




^ _ I ar 9. Tha m9% 
»*ot fotoiog thasa pointa %owm dovn 9 aotto vh^a KoinfiE 1 «to tha right. 
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I. chaBKo ill Haight par yaar ia chaiigo in ^ ^ div4dad hj 

chVige *n ^ • 

Am arc Kalght* for a glrl^ 
^« ^9 m II 12 13 U 15 



haight; 4'3- 4'5** 4' 10" 5'1" ^'J" 5'4- ,5'5- 
Caleuiata tha rata of chaaga in holght (par f«ar)t 

2. froa oga 9 to aga 12 3. froa aga 10 to ago 14 

4« froa age 10 to aga 11 S. frba aga 12 to aga IS 

6. Civa aa avamplo vhar«-a rata of chaaga ia aagativo. 

7*10/ Ooa tha Hanhattan' popttlatlana gitroa oa p. 7-12« Cslcalata tha 
change In poptilat Ichi par ydar 

7. frda ii40 to 1940 B. froa 1910 to 1960 
9. froa 1790 to 1690 10. froa 1920 to 1^30 

11-14. Uaa tho ififoraatloa oa p. 7-12. 

il« Vhaa did Kaahattaa'a papalatioo Katra tho groateaC iacraaaol 

12. Vhaa did Haohattaa'o popalatloa 4*craaaa tha aoatT V 

13. Do foa thinh Maahattas over graii hf 50,000 paopla in oaa yaart. 

14. Orf tha avaroga, did Maahottaa loaa people at e graetar rate froa 

19«0 ^0 19/9 or froa 1920 to 197QI ^ 

15. ''Sjlope^ a^peaa ,^ ■> f 

14, TH« alope daleralfi^d f^} aitd <k^, f^} fa ^ , 



17-24. Calcylaea the alope for e/ich pair of polaCa. 

lU (3,4). (4.10) ' 18. (5.100). (7.150) 

19. (-1.8). (2.-6) 20. (7.-5). (II. -2) 

21. (1.2. -%). (-1.2. -5) 2?. (8, -4.3). (1.4. -9,4) 

23. (- f . f). f • 3) ^' 7 • ^ 5*- ^" I • 1^ 



({tfeationa teatljig ytidsmc^ttdlng^ of thr reading 

1. Accord tng to tha Ctilitriis Book of Wnc N fIrcotHt, tH« aniif f/lTslrlsh rite 
Itt Ce«»f>arat«re «v^r tacord<»u occurrnl In Spvaiflah. ^South baknta^ 
Jmrnsmrf 27. 1941. At 7:30 AH It va«' -4*r; nt Z:!? AM It wi« 4V*r. 
What vaa tha rata of change In tanprrsture (par oloMta)? J 
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\ 

N 



« ) 



« 

EC coaca Mii«f to mIt* ■ TV frro^rM. Noat TV aboifa ara p«N fa^ 
larg* cMpsnIca lika IBN« MvIm^ CNf^FaUr, mmI K«ll»tts*a. Tti« coffpMiica 
49 Chia Itt otdmw to aall Chair pn^ttct*. So thmf ^mm% loc« of irlcvara, 
^ Nov dota 4 co^anf knov If a lot of paopla ara v«ceHliig Ica pro|^r«al 
IC r«r«lwa iCa preKraoi'a JjBtJLn|;a IrtMi eCbar coap«Qi»a trHoac bualQ«aa it^ 
la Co ««tlnace hov Banf people ara vaceNlag each progCM* Ton knov tbaC 
prograaa ar« droppi»ii bpcauaa of lov racings* So r«Cliifi« or a l»porCMC to 
taC«rCalii«ra a« veil aa coftpaiil»a. 

H qv ar a TV, t^^tin gt d#t^erj»i^^ llMi'^roeaaa ChaC la aaod la eallad 
aaat^ltnjl* ll»ra ara Cha aCapa lo Cliot procaoa, 

StAK_J. Tha aaC of all paoplo vKo mmtch TV im doacrlbod, Ag«» a«jc, and 
locactoo aro vatf U»porCa«C, Tliia aaC lo eallod thm popojotliw * 

It fa ooC ^mmf daacilba 

thv f^pul aC Itm. But %lva 
c^ftatia Helpa. Ac right la 
a rlrclo graph ah(»wliig « 
dlaCr IbtfC Ion of agra In 
ChA U.S.^ populadoo In lf70, 

SttB.i. A ayb««€ of Cha populocloii la rmry ja^rg/ ttUjf a«lficlad« Thlo aubaaC 
la ralird a aasplr* Ic iia^aUr conCaloa patipla lit itttm 1000 to 
1000 r«»ni<»a. Th« aa»pU fa daalgnrd Co ba ^mrj much lihm (ha 
largar poptiiat Ion, 

I 

IIS 




boaooo 0 
Tlio Potior Proforgf 



Yoo ooo knew tifo andala tiblch Coll fbo t^oC Maoa. 

rirat woda^ (RopoaCo^ ^iciplleoclon) t - ••B*B-B*B 

/ 5 

Soootol oMol (Crootll)! B la vboC a ^oanclCf I* solclpllad hy In 5 foora 

If it lo MlClpllod hf B mrmrf foar* 

Koch Mdol atiggaota. Cbot poMra ora cloaolf ralacod to Mllclpileatloa. 
So ]roo rtioold ax^e froportloa vhleh rolata mitlpltcatioo and povora. 

Soprooo viob to oultlplf 2^ hf 2^* lo tkaro ^ oaaf wft 
telog tbo ropoato^ BoltlplleatliNi aodoit 



I tloaa A tiMO 

- 2-2. ....2 

II tiBOa 

• 2 

4 alvllar probim lovoliraa tho grovtb oodal. Sw^poao foo aavo aoaoy 
at At jroorlf iiUaroot* 

Is 3 ycara yoo vlll bavO (I.^M)' tlaioa vbat foo batro scnr. 

2 

lo 5 jroora jroo i«old bovo (1*06) tloaa «d«at yoo bavo lo ) yaara. 

Tbla la a.OA)^ • (I.OA)^ - vbat yoti hm^m oo«r. 

Bot lo 5 ^ara yoo vmiid bovo (l.(^)^ * vbat you bavo oov. 

That la, (1.06)^ • (1,06)^ • (1,06)* 

Tboao oKo^loa a^goat tbo potior prop orty, a proparCy vhlrb «o aaauM tro«« 



fiiv£r.frp|to£Cjt 




B n 



27. ♦ 1« * 4 
79. ♦ 

^ 31. 3 ♦ 4c ♦ - -20 

CM 33* 2y ♦ 3y ♦ 8r - -39 



.4.-1 



2S. -50 - 7f ♦ -5y 

30f 2.3B ♦ -3.S» - .24 
32. - II ♦ *>5d - 0 

34. -500JC 4- 1$ 4- 62Qs i2fi 



QtKg^tt owi tefti tt^u ttdgf t and lug of LM^A*** 

1-6. Using th# dl9Cf ibttclv« ^rci^vcjr. •■ch of tff foilovlng problttM emn 
hm done ta>X^X jour head. Calculacori mrm not al loved. Slap! if j: 



I. f;- J ♦ 3*5 

, I II ^ 3 II 
4 1/4 17 

5. 15-73 ♦ -5-73 



3. If 



4. I - -947 ♦ i - -f47 
6. BO*62 ♦ 10*62 10-62 



7-8. to \970, jiccordltic co thm Dope, of Agriculcorc, a^foKiMictly 

113.7 ]b« of beef. 2.9 Ibe of vo«l» 3.3 ib» of la^ or Bwctofi and 66.4 iba 
of pork vera conai^ed par paraoo in thm lf.S« Togcchar Veaf. vaal, loife* 
Mtcon. tnd ^rk ara callod "waeca.** 

7. for a df^j^of 100.000 paopit* approiilnAtoljr Imv mm%f pomdm of Mats 
umrm ro^auMdf 

^ For each a paopla» approxliiatalf Kow manf potNida of twaCa traro 
contuM^d? 

C 9-10. Thr#ff vtfidova arc plcturtd. CarH haa thm atiapo of m roctaagla* 
(M^natnna sta la «aCara. 




9. ourh gia«a la In thm tvo laft vlndowa? 

10. Hov auch glaaa la la all, Chrra vlndowal 

11*11. In a alnsing sroap th#ra ara 4 Rlria and 5 bofa* 
hov mrnnf bofglrl palra «ra pnaalbiet 

11. tf 2 worm flrla join tl»a group. 

II, If g motm gtrla Join tba groMp. ^ « 



For alnglng diiata* 



\ 
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5. U m la any real oombcr, Chen 7*b -* 6*ai - m. 



6. If t la aof real onager, Ctioti 2 * ^ f 

7-18. Solio ioacancta of m pgCCor« oro givon* 
Cba poaaibia general poctara. 



t - C 



Oaa varlablaa to doacrlba 



7. 


6 




1 - 6 






14.3 




1 - 14.3 






n 




I - If 






. 0 




1-0 




9, 


7 


♦ 


7 - 1 


. 7 




U.3 




11.3 - 2 


• 11.3 




37 




37 - 2 


• 37 




66 


♦ 


66 2 


• 166 



il. 



47 



13- ^ 




IS 
14 

9 

1)0 



15. 1 cape coata 1* 4.98 
2 eapeti coat 2* 4.98 
13 lapee cnec !)• 4.98 
6 tepee coat 6* 4.98 



17. C^o eov hee 4*1 lege. 
51k cowa have 4*6 lego. 
60 eove Have 4*80 lege. 



8. 



10. 



12. 



16. 



18. 



. IB * 


0 ♦ 18 




' 14 - 


0 4 14 




3677 - 


0 'f 3677 




0 • 


0 ♦ 0 






4712 - 0 




1 


1 ^ 




6 " 


6 




4 - 


4 - 0 




.031 - 


«Q3| - 0 




6 3 ^ 


♦ 6 - 4 • 


6 


6 • II 


♦ g . i • 


6 


6 • 7 


4-6-100 




lU . 


1 




2-3 


2 






46 




3-3 


3 






11 




10*3 


To 





0 ♦ 4) 

I 



• (II 
«(7 ♦ 100) 



In 2 yeere, there vlll be 2*500^aMra 
people in the totm. 

In 14 yeere. there «r|ll be 14-500 aore 
people In tfie tovn. 
In 5 jrr^fi. cHer<i %>U1 be S'500 «iuta 
people in the cbvn. 

iOOn 110 fd 
I'lQOm ^ 2- no pd 
I4 l0ai^« U liOyd 



19-20. Cfven are 4 Inatanrce of e pattern. The l?l^eencee ere tr«te. 

(e) Cive %diat eee»a to be the ebvloue deecrlpr|on of tHte pattern. 
(b> Shov that pour dcecrlpclen le not etweye 



19. 



5 
16 
2; 



2 < 100 
2 < too 
2 < 100 



20. 



2 



2 14 



/ 




